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>ROBLEM TO BE SOLVED: To solve a problem in 
vhich a magnetoresistive effect device of conventional 
tructure cannot be enhanced in resistance change rate. 
>OLUTION: In a film forming stage (before thermal 
reatment), a seed layer 22 is provided on the surface of 
in antiferromagnetic layer 4 opposite to its other surface 
:oming into contact with a stationary magnetic layer 3. 
lie seed layer 22 is primarily face-centered cubic in 
;rystal structure, and as to its crystal orientation, crystals 
ire preferentially oriented in a (1 1 1) direction. It is 
referable that the seed layer 22 is non-magnetic. By this 
etup, the crystal orientation of layers including the 
intifeiromagnetic layer 4 to a free magnetic layer 1 is 
ireferentially a (111) plane, the layers become large in 
•rystal grain diameter, and a magnetoresistive effect 
le vice of this constitution can be enhanced in resistance 
;hange rate. 
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(57) isai E«^iffl^»^*ffinfc»K«m^y i*0Wfi#& 

inm ft*om$mtri%)mm*<Dmm-?\*, *** HI 4 

^JK^Pg (Hft^OfSSfF) Kfc^T, 
4 ©HJtBSttJI 3 t <£>#ffi t S*fffi!lOffil^->— K -V 
2 2£$:tt5 0 tMES'-Ki"f-*2 2H\ tSA#Sfi^ 

t LTffi.L"S:*Sd>e><C»), L^t>^BBKf«lH: ( 1 1 
1) ffi* 5 S5feEl6jLTV.5„ 4y u cmII2v'-KU'-rir2 2 

JB4*»67!J-«ttJil*T?©«-Sofi*Bl«iH: (1 1 

1) EasffiftEftU <j« 9. '&mat 

^ta# tm^mm^i> z. t aswefcs. 




Y (g) -X 



MWIF«I*©«H1 

uiiriBsiattJi t mm^hm-t^y- k ^ 
mm i/- k w -y * , MiBs^atti t ©ira t ¥ff * 

*iRj^ffi'L-S:*fi© (ill) B^fi3teE(^-r5J;5l- 
€ i &BSttJf t ©JMBfc«*8£*ff tf 5 £ i 

«nES/-KW-V«r, ffilE£&BSI4Si©#ffi£W£ 
^iRjteffi'fr&iFS© (ill) ffi#ffi$fceGrt-3J:5fc: 

fltffi < b t-«BJ-ClWBR«iaittJi t K i"f -V 

[»** 3 ] BMBKttttttJe b BfJEv-- K W b © 

[tt**4] ItfrfEK&eSttgS:, 5c*X (fcfcLX 
{4, Pt, Pd, It, Rh, Ru, O s © 5 *> 1 
fci42«#Jb©5Gifc-e&S) tMn tSr^i-5S3»K 
ttW*rT?»*1-5BI*« 1 *V*L 3 ©V^-f fuMClB*© 

£&ss-a-igf©M5£#& 

(fc^UTC^Xtt, Pt, Pd, I r, Rh, Ru, O 
s©5*>l«£fctt2»&Lk©5c*-e, tcHIX' 14, N 
e, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb, XlMfr 
±«7£^©5^ia*fc«2a^±©7E^-CfcS) iM 
n Sr^*i-5R»a:ttW»-C»*i-5BI** 1 L 3 

t *W1-5S£*»'&Bt©«3!f*»lc*JV^T, 
WEf- KWir*, ItESgHBttJI <^^B5 J: Jpfx* 
^faicffi-Lvfo*,!© (ill) ffi^S3feElRl'r5«fc5t 
JlfJ*U 

ltrlE->-KW-f©±{J:, yi.mx (tztdLXti, Pt, 
Pd, I r, Rh, Ru, O s © 5 *> 1 8*fcl4 2 MSX 
±©7U^T*feS) £Mn£&£^5R3l»tt*ma»e> 



riwrsrt-e, iwas»«ttJi©3c*x©iiBijut ok 
s t nm&Mt ©#BfcX»*s^a#*«4$*s r. t 

*«W t r5X»»^Bt©fBfi3Erife. 

b *«T6S«»-S-it©«J!t36r*lJ:*JV^T, 
3frlRlfcffiii>fi#ft© (ill) BasflBHEfirtN&iSK: 

HfrlB~>-KW -t©±(C, TC^XtTC^X' (fcfc'LTC 

iRXHt, Pt, Pd, I r, Rh, Ru, OsOHl 
a*fc«2a^±©5c^-C, 7E^X' Ne, Ar, 
Kr, Xe, Be, B, C, N, Mg, Al, Si, 
P, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, 
Ga, Ge, Zr, Nb, Mo, Ag, Cd, Sn, H 
f, Ta, W, Re, Au, Pb. Xl«&±«7G^©5 
*>ia*fctt2«£A±©7ciii-efe3) tMn^tttS 

E»«tt*ma» e> * * s&B&t&i * * y ?y 

^X + X' (omi&lt (M?%) ittJfEv'- HKW 

a©7C^X + X' ©Hfi£tt W%) iwa->— Ku 

JB t t ©#iiifc3iE«lg-e-«**jB* r. t 

1-SSE«Br*fll©ill3fi*ft. 
[flt*« 8 ] MIB^^tt® t ©#B35^St;~>- K w 

<Dmf£tt% 1 0 0 a t%b bit t 5c^X$>5VM4 
X^X + X' ©JSft^lt*, 5 3 (a t%) £JLb6 5 (a 
t %) ^Ttw-T 5t«*«6 7 fE*S©£&i£-a-B?© 

[t»**9i flWBscsnxfesv^tt^six+x' ©mm 

Jfc$\ 5 5 (at%) W6 0 (a t %) ^TtC-fSf* 
8 lBtt©S%e^K©»abSr£. 

[11*410] ftfFiSSSSiffiEt^©^*^© 1 * 1 *^ 
t?, W!B7ci|X&5V^I47t^X + X' ©ijsamit5r, 4 4 
(a t%) K±5 7 (a t %) SlTi-faH*^ ftl^ 
L 9 ©V *Ljfl»lcE«l©SaMt^JR©«JlE*rjfe. 

SfIlS5c^Xfc5V^{47C^X + X' ©«& 
^JtSr, 4 6 (a t%) £Jl±5 5 (a t%) ^T£-T5 
M*fil OB«©3l5**S«-il©»Jt*». 

1 2 ] M!ER3i&fi£t£g©flgJ¥£ 7 6 A£X±-C 
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Mifcr *I 6 ftt^ ill ©i^-f fta>lcfB«©£&*§ 

£«©«jt#tfc. 

■y t fr^5^*^K©»e*Sfcl;:*5^-C. 

#115^- FW -f£r, BfrlES^fiSttS £ ©#ffi i ¥trft 
*[Rl(cB'il^**© (ill) ffi^®JfeElRl1-5«t5J- 

ffliBssiestts * , ~>- k vmnm 3 ©s&ett 
m. aattw*©j&i©K!i«ttJi, Rtfps»©*wi: 

ft«»2©KSI*ttJiT?»)«U iII2#BSr7n^X (fc 
fcLXIi, Pt, Pd, I r, Rh, Ru, Os©5*> 
ia*fcl*2aW±©7£^T?fo2>) tMntsrtwrs 
RM«tt*m"C»*-*-5 1 1 1 ^2 ©K3MttttJ|# 
teCD2SiO t>7C»X©»*JtS:^ft< U 

€ SSlKttg t ©#ffifc£*tt£**«:»£S * 4 r t 

[§s#« 1 4 ] mnesMttttJKofK i nwrnrnm, 

%mx' (fcfcU TtJliX' (2, Ne, Ar, Kr, X 
e, Be, B, C, N, Mg, Al, Si, P, Ti, 
V, Cr, Fe, Co, Ni, Cu, Zn, Ga, G 
e, Zr, Nb, Mo, Ag, C d , Sn, Hf, T 
a, W, Re, Au, Pb> &l«8r±S5cig© 5 h 1 § 
2/ctt2«£JLh<7>5uiifT*fe5) iMn £^frrS£&S£ 
tt#frejgjac1-Sfll#Si 3ffi*^£iM6£«©Ki6# 

[fH#JB 1 5 ] BfrfES^fiStt^ t KWtt ©# 
ffi©'>ft < t fc-«-C8»BRaa*ttJI i -ft 
©&^£&£Sftb*6W*«6ft^Ll 4©^T;ft,a> 

[tt*9 1 6 ] MIESSSSSttJi £ is- FW + i ©If- 
®©'>ft < t t>-»*#«r&:R«fc-f- 6 fti^ L 

l 5©v^ft*<^©^tt£*©Ma#ifc. 
[f»*«17] g»iE7£^X' t LT, TC^XiMni 

M n t X-ffifc $ ti 5tf*WT-©**£©-» i: B&1"3 
7ciS?£fflv^f»#JS5, 7, i4©v^"f*i*»K:Bil©S 

1 8 ] fJffiSB 1 3 OSttttttff 

i-57C*XfeSV^tt7C^X + X' ©>fc&/&tfc£, 5 3 (a 
t%) £JLh6 5 (a t %) ^Ti-f*!!*! 1 3*fcli 

£, 5 5 (a t%) £JLh6 0 (a t %) &T-CflM1-5 

l 8 e*<D&ft&£K®t&i;H£. 
[f»#^2 0] fitE$2©£3MM£J|©7E£X*>S^ 

tt7C^X + X' ©j(aj£tt:i£:, 4 4 (a t%) EAJh 5 7 
(a t%) £iT-e^1-5«*«l 3*fcttl 4Cl!E* 



[it*«2i] mmimxhi>^u.7imx+x' <D% 

^W«a^JtSr, 4 6 (a t%) «±5 5 (a t %) &.T 

-e#jfc-*-*l8#fi2 ora©^I^R©S&tf£. 

iiit&g 2 2 ] ifrfsfg i 3 <DBL%&m&m<ofm 

?r3A^±3 0AKT-C^-f-5i»**l 3, 14, 1 
8, 19. 2 0, 2 1 ©^f ft;WcfB^cD£&g-&m£> 

M*£ 2 3 ] fifflB£ 2 ©K8Htttt£©Ri¥fr 7 0 A 
£Jl±-C^1-5ll*:3l 1 3 , 14, 18, 19, 20, 
2 1,2 2©VN-fJx*»CIB«lO*iMS*BI«)«ifi*Se. 
[Mt*4 2 4 ] gMBSauKttJI i t ©#ffi© 

'>ft < 1 t> -irc-e, mesttttttJi t aatgji t ©te^ 

1 ftt^L 2 3 ©vvfftjWclBK 

[M*9t 2 5 ] «fj|ES^JK14« t t £>WM<D 

'Ptt < t t>-»Sr*aE^*t«ci- 5H*9 1 ftl^ L 2 4 

[«#Jf26] tWBSftlB^— Kl«"f -^Sr, NiFe^ 

fc5V^4N i - Fe-YM (fcfctYtt, Cr, 
Rh, Ta, Hf, Nb, Zr, T i >6^S(iix5^ft 

[■i*fi 2 7 ] mm^~ k w **aati=:-r s 

Jf, Xtfll«ttJi©)Hls9fJi U, rwttMIBTfflS 
Sr, Ta, Hf, Nb, Zr, Ti, Mo, W<D?h'J> 

ft < t h i wet±©7c*-ejgj«i-sai*« 1 ft v ^ l 2 5 

S^ttJgSU 5 ^- K u-f +• *, 1 ft 2 

L, BfllH7y-ffi£tt^©±{S]4fci4Tffii]l-, YyytW, 
*lSj»cPJISSr^JfCS3SJKtt©^^x^*^^^Tx 

SiW&s s ttfcfis^eet^*piT-©i!iit^«fei-*5v ^T , 
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f 



K^-VSr. f»*£l/^bfg#*2 8©v^;h,;W;:!B 

[fit** 3 1 J 7!) -a*ttJ§©±Tfc«i 

#&tt4>ras©Ti£ft«i-5@5£&ttst, -*©ue 

©je&Mfcfcasi^-C, 

fciiiattttJi* a^z-K^tt. 11**1 *^u» 

**2 8 ©^■f*w&»|tB«*ftfcSElMt-&BI©iet*«6c 

[M**3 2] #Mtt«fc:frLT«tafe;Kfc**«Si 
*fc«»ttJii:**U ffflMtft&ffiJI©±fl2>£V'li 

*^fc««SSSa6*slff-©5lHt*ifefc*sv^r, 

idesaitsttje t m%mm'Be.^y- k w -v m* 

* 1 *v> Lff*3fi 2 8 ©V^T n^l-l5*^ixfc^mS-g- 
[f»*53 3] H**2 9 4^13 2©Vvf*t#>©ig 

3t*ife-e«t$nfcas«isgtaMMS : f-©±Tfc ! ¥ir vf 

««^y K©JBS*tts. 
[000 1] 

T5§^1-5^#l^-a-<B#lc J; 9 , flnEgH8ttff©ttfc# 
W#-36©*rtfcHS*n*SaMS^II©»3S*Scl!:i» 

M©5S!it*)£. *sitfr.©S£«Bf«-B!«rffiv^fc«»eft 

aa*** (.xvyv^mmmmi-. amr^a ©k 

*^y K©«JS*teKBi-4. 
[0 0 0 2] 

St^bSSrflJffiLfcGMR (giant magnetoresi stive) ^ 

foia-efe?, K7 f ^^^^if©g&^* i fc© 
[0003] r ©* br^A'^afWHf^ tt» gmr^ 



[0 0 0 4] ttJE^f WV^S^^tt, 

[0 00 5] iifriBK&B£ttg t BftKttJI t bTJgs 
jfcSft, lfrf5S3SattSi:@S^ttgt©#Si{CT3§^ 

rsaiftJWttaWfc <fc 9 » atnKBJBKttJi©aMfc#fi 
[ooo6] 7 y -atta©iK{t;tt, *©««£«&*$ 

[000 7] fltrSBSaftttttJiKlML, F e -Mn (ft— ▼ 

iot^) -g-^ffil, Ni-Mn (=-y^r/U— vStiS) £■ 
fe5V«Pt-Mn -g-^K^ 
dS— jftetH^ffl^tb-CVS^, i©*T-fc#lc:P t -M 

HS*i«*©ftHfcjS*r*L'r*9, *Bte*»tm^ 

So 

[0 0 0 8] 

[0009] La»bfc#fe**©J:3N:» K2M8ttJI« 

[0 0 10] BflfSegi^fk^H:, SSWS£*#fcft# 
©fiTSrffl<-i:*t>* i oTV^5*, $feK#S©»ft 

[0011] #?§Wtt±ffit&fc©^£#ft1-5fcft© 
fc©t?fc9> W(cS3Sattg©3S^ttgi:©#ffii:5*f 
WwffilcV-KW'tSrRJtSift?, #JI©*§i§ieip] 

*Rrifi>S!SaMS'frBt©«3t**, ^Ji^r©^^^ 
5rfflv^fc^Sfyggt^*^^ 1 ©S!i5i*^£, ftbVKWBBt 

[0 0 12] 

%am&mt, «>eK3ftW£SKi#bffie9tttttji^ 

a»«*»e>»tS5^- K W + i:Sr«*rS3!aMS^«©§ll 
fc©*ffii:¥fT**l«iIfcffiifcSr**© (ill) 

b, HWB«-JiSr»j*Lfcfl»!HIMaa*lSb-C, tfris£& 
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r b b -f S h OT-fe 3„ 
[0013] _hf5© i 5 (f^S 

WBHLffii:¥ff**rtlK: (ill) ffi*t«teBl«JL*:V 
-KW-lrfcJt&fcLT^a. :jifcJ;!llrt3'/-KW 

■YfcRii8ittJi*^uT»**n5aftatttJi© <i i 

[0014] z.<dz.o \z.Rmmm&iJ&w&m<o ( i 
1 1) m&mftmfa\,tz&&m&m*m^w.Vi%)%:m? 
\c&m-fz>z.br\ immkm*m±.isitz>z.btf°im 

[0 0 15] *fclirB3fflfi*fl:*©|«j±fc:HL, 
ffl!EK&BH4g t V- ¥\"t-»cb ©#B©'>£ <bh- 

[0 0 16] *fc*|8Wtt, &&fi£ttJIi:, SttfSSttg 

fr4*l«afcffi'L''Sc**© (ill) flB^«3feElR|-f 5± 

t ©JK6©4>* < b *>-l35-?BtiEK&8*ttJi t K v 
-f-Vt©»^-36»«rJI«b*» IWB*Ji*:»J*L&ftfc 
*MB1*:1SI.-C» MreK!ftft1M^ttttttJI£©jHBK: 

[0 0 17] n©»W-eW:, RM«ttJP£5'-Ki"fir 

t ©#B©*Ke < 1 1— «BJ-e»?- "bitT^ 
5. SfcfcSSWeH:* ±E©«^K:*sv^-ci(iiaKM«tt 
Jl b WIB^- K W -V b ©#B©'>& < £ <b-£B£#g 
-&Vmb-tZ>Z.biW£L^\ mi£ioT*:tft£& 

[0 0 18] Sfc#3BWCtt» WIBS^ttgSr, 5c* 
X (fcfc'LXf*, Pt, Pd, I r, Rh, Ru, Os 
©5*3 ia*fcli2a«±©5c*-Cfc5) bMnbZS 

[00 19] bZWi$l&B.%m&m%:. Ttmxbytm 

X' (tttzLTtmxn, Pt, Pd, I r, Rh, R 
u, O s©5^1«*fc(*2aW±©7C*t?, 5ESX' 
(4, Ne, Ar, Kr, Xe, Be, B, C, N, M 



g, Al, Si, P, Ti, V, Cr, Fe, Co, N 
i, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Sn, Hf, Ta, W, Re, Au, Pb, 
fttf#±aK5n*© 0 h 1 «*fctt 2 HELL©**"?* 

[0 0 2 0] S&BSttSis 

b, imRmmm\c»\,w^m^bmm^istt 

h'y- \ f i"(*bZGi-z>$.&m'&m<Dmm*m\cii^ 

T» MB->-Ki"fir«\ *frlBR3a^ttgi:©#ffit^ 
ff*36rn>lKBifft*ft© (ill) Bdsffiftffiftl-a J: 

Xtt, Pt, Pd, I r, Rh, Ru, Os©Hli 
*fc«2a«±©7C*T*$>S) tMniHtt55^ 
ate****** h ta 5 E&m&M tr^y^jtf^JEE 
fl< Lfc#e>jj»*-3££T?» «BER!*aH4Ji©3c*X 

©m** »%) mmis-vis-t^frbmnziz. 

©jfflfifctfc OSW-%) Sr. MIB->- K W-lr^felWiSlc 
IfeLT, MfE£M£J§i®^ttg£©#BKXiy§^ 

[0021] *.itrt*%wtt, EaMt&mt* &m&m 
b. mmR&m&mizMvmm&m&mbmwfribmir 

Z> is- YvJ^b Sr^Tl-5Safti|g-&*t©»ilt*ifeK43V ^ 
T, ItflE^-KW^rSr^ Hfif5S^attSt©#ffit¥ 

fi^fateBfrifc*'*© (ill) B^«$fegB(oj-rsJ; 
5fcJ&*U SftES^-Ku-fir©±lc. tgIRX t^iSf 
X' (fcfc'LTE^XH:, Pt, Pd, Ir, Rh, R 
u, O s©5*>ia4fcl4 2aW±©7C*T?, Tti^X' 
{4, Ne, Ar, Kr, Xe, Be, B, C, N, M 
g, Al, Si, P, Ti, V, Cr, Fe, Co, N 
i, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Sn, Hf, Ta, W, Re, Au, Pb, 

xtw(r±*7E*© 5 h i m*tz\t 2 a^±©5c*-efc 
-e. BfiES^tta©7c*x+x' ©»aat (js-^%) 

^©«l-X^i/^^JE^>iricHg;< L4i&JfeiW)t 

i-5rtT\ B^^fES^^4^©7c*x + x , ©ffifigH: 

mzsmmm t ^.m\m t ©#b ic&&®&mftzm 
4$**riSrWiii-5 , t>©-e*)*. 
[0022] ±ie©^^-c«, aa9*iB*jBb^f vnb 

§ , *fc->- V^-f-tb ©#BT-«WIE^- K W -V© 
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[0023] ±fEco#£\ mBsaumm^MWBt 

8«M**«1-a£5G*©ilirtlt«r 1 0 0 a t %fc Lfc 
TcSUXfe-SlMiSSKX + X' ©IWfelt*, 5 3 
(a t%) 0l±6 5 (a t %) £HTK"f4 - k ##* L 
<, i9»*L<l4, 5 5 (a t%) RJb6 0 (a t 

[0024] itesakttttJioKv^r 

fa©*4ittifi-e, lMB5G*x*>3^Ht56*x + x' offi 

J&Jt£, 4 4 (a t %) gU:5 7 (a t %) J^Tt?^ 
L<, <fc9»*L<li46 (a t%) 81 
±5 5 (at%) EtT-C«MW*.5£&-C*>$. 
[00 25] S^MfBSHt8kttMoM*«r 7 6 A£t±T? 

mm* ^m-^y- HKti *«-*-*saw(r&fli©« 

tro^stw^^tcffi'ii^^© (ill) mtm 

\>m. XtmJl© , t , IHIi:ftSf82©R!lMBttJi-e»* 

U flE^SSrTC^X OfcfcLXi*, Pt, Pd, I 
r, Rh, Ru, O s(Dohl9t.tzti2USk±(D7C^ 

[0 0 26] Sfc#5SWett» BfflBS^tt«WB 1 © 

Sr. TU^XtTC^X' (fcfcU tc^X' (4, Ne, A 

r, Kr, Xe, Be, B, C, N, Mg, Al, S 

i, P, Ti, V, Cr, Fe, Co, Ni, Cu, Z 

n, Ga, Ge, Zr, Nb, Mo, Ag, Cd, S 

n, Hf, Ta, W, Re, Au, Pb« RXf$!±Wt 

#1- s Kitmmm-cief& u t t «t v ^ ±e©« w -era 

i&j&ifc£»2©£&&ttJi©^iifX©jffi;&ttJ; 5 

»*L<{4frlB#ffi-c?^S# 

[00 27] $fc±iE© <fc 5 fcff 2 ©K&fi£ttg©7ciii 
X elBj&Jt £Sfl ©&3&BS14J1 ©7ci§ X ©ifBfifc 

JtKJt^T/h * < i i: ic J: 9 ME* 2 ORttfltttJI 



■eHMaaij: j: a smb**« a fe l ®mj8.&& 

[0028] #$S93-ei3u BfilEK$£8*ttJi t i/- K WW 

WW fe*-Ct>±v\ *fe*»W"e 

t>-»*r*lE^««Ki-4 - k AW*. U\ 
[0 0 2 9] *fc±IBLfcX-Mn-X' -g-&£r£3S<8 

[0030] wctt, ineffi&irffrsofiM 

mMfc*J^57G*X*>.5VM45EJllX + X' ©JUftlt 

Sr, 5 3 (at%) »i6 5 ( a t %) i t 

tfW*L<, i»J»*L<H:> MSETcSfXfcSfttTcSI 
X' ©jfaj&Jfc£\ 5 5 (a t%) £JLh6 0 (a t %) fit 

[0031] tLtt&mx'ti, mmm2<DR%m&m<o 

7t%XfoZ>W*7C&X + X' (DMrfLitZ^ 4 4 (a t 
%) £JLh5 7 (a t%) £JlTT*^-rSii:>iW*L 
<. ±9»* t<tt. 4 6 (a t%) £JLt5 5 (a t 

[00 3 2] * fc*» WTftt, WIEm 1 S^f 3 (D&ft 

m\tm<Dim* 3 Ae;± 3 0 AKT-eaasi-s - 1 

[003 3] $ fetC^^T'14, mIfBS2 ©SSSKttB 

©^ff 7 0 AeLL-ejgja-r 5 r. t u\ 
[0034] *fc*»wc», s^iatt^ t mstitrnt 

i©«HF-«jfcSr»4fe*5rt*»*U<, ^fetcgfia 

[0 0 3 5] 4fc*3S§PJ-eW\ BSIBv'-KwW-VSr, N 
i F e-£&, fe5VM4N i — F e -Y^ (tztcLY 
14, Cr, Rh, Ta, Hf, Nb, Zr, Ti*>feS 

[003 6] *fcilWE^— FKt«;«ttl:t5 r t 

[0 0 3 7] *fc*^B^-C«, SaiB32^-a-^5r, TJfi 

r©t#MIBT«6e4r, Ta, Hf, Nb, Z 
r, Ti, Mo, W(0 5 *>'>ft < t % 1 fflW±©5c^-C 
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[00 3 8] ijitiot, i&&m : &&±tLXW'b& 
#*a»fej*9, U^tffilE#ffii:W<C*lRll- (11 
1) ffi^ff^EfSj-t-S->-KWirSr^L^1-<^ 
5. 

[0039] ±BLfc&*e^*©»e#«fctt\ a-* co 

[0 0 4 0] #3S9!li, R&fflftfeJli:, r©£&fi£ttB 
t, SWB7 5-«ttJl«>«ft*iei*«IEHS«ttJi©« 

K M" ±12 Lfc£SM6-&R©>efeWfefc: J; 9 
[0 0 4 1] *fc#»Htt, K&fiSttJli:, i©R5l«£ 

y v **#flfcMli*:ffirtTRa*f*te©:c* * ^ * vs? 
^^7 * Ji $ ;h>fcff3ftJ&t^AUR?©lt^&rc. 

K i~f irfc, ±12 Lfc^«£R©K3fctf»fc 

[0042] 7 y -m.&mo±T\cm 

mztitcftM&tpmmk. -#© H t!2#s£tt*iwji©± 

©TK&gLT, 55*JI*tta#K:j:!)*iv?ix©H« 

± 9 fcTffll&U t /4fc(i±ffi!l(c^Sttfc B tFES^tt 
Jii:r:©SI*«eJIi:»L-C»j**iifcHSiM4Ji. X 
Xf->- K u~f ±12 LfcSgftB£R©jefe6Ffcfc: i 

[0 0 4 3] *fc#SSWte, , #6&teJi£;frLTfi;tee> 

* *tfcS85«ft^** ©KSJWfelcjsv % 
±12 UfcSESWS^KoKJfctfifeK: ± 9 r. t 

Sr#mt-rst©-cfc5„ 

[0044] $ jSIJSJWBBft^y K©»! 

*^©±Tfc=¥-Y j/^Ji*^ LTv"-/W KJi*?g*f 5 



[0 0 4 5] 

{^m<o%m<owM\ m 1 tt*&9i©jg 1 mm^m^ 

BSffii^f>|,fcBrBi-pfe5„ mi-ei^X^fftl 
[004 6] r ©f^/P* fc^Vl^MfiSStfSSimfP: 

^^^^©E&WSrMW-tStw-Cfc-S,, 

So 

[004 7] Hi ©AkT(^j££*LTV^©l*T a , 
Hf, Nb, Zr, Ti, Mo, W© 5 1 8*fcli 2 

sm±©7cif§# if©*stit«»Tf»j«snfcT«ii 6 t* 
fc5o i©T*S6©±»c7y-sjtt®i, 

12, B£W£Ji3, &£U*£&6£t£Ji4rtM»f $*i/C 
V^o *LT» ttGK9fcfl£ttJi4©±K:* Ta, Hf, 

Nb, Zr, Ti, Mo, W©5*>l«£/ctt2«R± 

[0 0 4 8] *fcBlfc*rJ:5fc. T*J1 6 
«7*-?©6Ji (SUM) ©WWtett, /N-hWT^ 
15, 5^*4*1, *flE^-hVMT^®5, 5©± 
Kli«ti8, 8^g$tvTV^5, 

[0049] *»wcttMe7!)-atttJii*jj:VH3e 

m&J§3&, NiFe^ CoFe^, Co, Co 
Ni F e#6& ifKi±9»ril**vCV>* 0 
[0050] /«c*30 1 i 5 V -M&m l fi- 

BtfE^y-fiSttll^, ^SJxilN i F e^tC 

[oo5i] iiE^y-fiSttgi i@£&ttJi3 t©w 
^®&(om&*m^Yy*jmm%mm$m7- (t 

MR») BtE*BJtt I PWS2«, «^HtAl 

^§5, 5 (4. 0iJxi«C o - P t (3^/H»-6ife) -g- 
^Co-Cr-Pt (a/Vl'h-^ciA-fi^) -g-^ 
^if-C^$ilT*5 9, ^«g8, 8I4, Cu (») ^ 

■t n-PJiJg* $ 5 r t >fc 3 . 

[0 0 5 2] ^IC^BJI^*5(t5^»Sl^^©S!i 
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[0053] 02 HI 1 t mmz, 

«Sttl4*s|i3£«ttJl3 0±Hlk:»*4*i, T*16A» 
feiSl»i7*-C©aJiit**iiBJ»«*H-C*>6. si 2 

{ZTF-rmmmommte. atmscft mumm -?©#$ 

[0 0 5 4] *1*H*t*V^»tE±K:Ta«f"Tf»***V 
fcT!Wi6*»j«1-a. 0lJx«*{JlBTffll6?r5OA 

[0055] ftfcllMETilMI 6 0S*.ttN i F e & 
&Bl9itljfBN i Pe^l9±CCoIl 0 4r»riW- 
5. HtliSNi Fe^g9tCoHl 0tT7!)-ltt 
«l*5ffl^$ttTV^2>. **s«nECo«llO«r*aa«f 

rag2t^i-5ffl!i(-^-r5cttcj;9, itneirattt* 

IM 2 t <0#ffi-?©&J!5EiSi^©ifcft£&5.lt U AMR 

[00 56] /£d3ffiCN i F e £&K9 f*« 0tJ*.tflifJffi 
N i & 8 0 ( a t %) , F e £ 2 0 ( a t %) -ej&frf 
S„ SfclflENi Fe£-fc*l9©lW«:4 5A8*, C 
oM«r5A8«C-e»jiW5. 

[0 0 5 7] fcfct&B7y--«ttJii±fcCu 

fKJi 2 ©Biff * 2 5 Aa*-e»jaw-5. 

[00 58] ft£1lfte#ttl£'pmJB 2 ±lCB£8M<Mi 3 
LTV**. 

[0 0 5 9] M^.tfMCB£ttttJi3«r. Cogl 1 i: 

J§ 4 £ ©#ffi-e©£&&-g-«£#i;: £ 9 WBC o JR 1 1 t 
Coil 3©»ft:*Kdlii:v^K:RTff««lca5*t<5. r. 

«attt»3©*fls«r5fc*Ufc«»K:-C#, *fciifJlB@£ 

ass 3 b&%Lm&M4 1 ©i^BB-ciRii-ssEuat^at 

[0 0 6 0] ftJoitUffiCoRl 1 £0tJx.li2 0 Ag^T? 
Rugtl 2*:8Ae*"e#J*U CoJKl3£ 

1 5 Aag-?»$i-s 0 

[00 6 1] KfcgltBBftBttJI 3 ±K£9MBttJ| 4 £ 
B3k:*+J:5KH**ttJi3±JcJ||i©R 
SISittJi 1 4 U 4 & icHWESB l ©£8Httttfl 1 
4 ±fcj& 2 ©KttttttJI 1 5 Sr»riW"S. 

[00 6 2] #3§gfm*lifJi2g5 1 ©KBUttttJI 1 4&tf 
Sg2©£&BSttJgl 5£, 5c^X (fc«UXtt, Pt, 
Pd, I r, Rh, Ru, Os©5*>lS*fcl42«iU 
±©7n^ffe5) iMn 5 

[0 0 6 3] r.*ube^»l7C*SrfflV ,, fcX-Mn^ 
(cSESUfra-aMV- (Hex) *** < -C* 5fc ifSSfiflStt 



[0 064] *fc*!6W-C?{4. HfliESg 1 ©SKatttA 1 
4&tfSg2©K$SB*ttJf 1 5*, TC^XtTC^X' (fc 
fc*L5c^X' {4, Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, Al, Si, P, Ti, V, Cr, F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 
Au, Pb, XtHfr±*5c*©5fcl«*fctt:2«0Ut 
©tE^-C&S) i:Mnl:«r-gr*i-5SaaEtt«»-e»j« 

[0 0 6 5] iatsWS.itM'X.' fctt, TC^XirMntt? 

n t -c«ia*n*tt*»^©»?-*©-»i: emi-55c 
Hir^fcoT, 9 -&ofcB#©£ t& 

[0 0 6 6] flL\£B*tt*>*^i*B&9B8tt&i-& 

rt-e> ittrfBx-Mn^&igw&^&tcit^T, me 

X-Mn-X' ^4©«^fi»t*t<1-«ri:*S'T?# 
•5©-C, B6«ttB3©*-?-jaRi:©SISrl£rfSri:!JS 
■C#, IWBS3i*ttJl4 4:BJEaH!Mi3i:©ffB*3SSr 

L-^-r < -e* s« *fc«K«ftfflTfB»t- 

•Stc^X' StfWM-aSteHU *fliB7C*X' ©«AJt^ 
**<«Dtf6i» K»8tttfcUT©»tt!6«fiTL, 
B£M£JI 3 i ©jra-C»£r5£»lBte«*#/h4 < 

4oTL*5. mc^mmvti, «as!-cb*u *e 

tt^f^.©^X7C^ (Ne, Ar, Kr, Xe©5*>l 
a*fcl42«£J(±) SrjEJKX' tbtffiffltSrtW 
*LV^LTV*5. #jtf;*5G*tt*J£tt#**©-e, * 

^■e*>*>, #*JE**E»c|HM-3©*"T\ MC. K 
«t» K A r SrffiASiirS r. i: ^t?t 5„ 
[0 0 6 7] Jfc*3, 7C?HX' tC^f^^©7C^S:^Lfc 
Stefctt, it«pR:#l:©7c*X' Sr&*i" 5 - 1 «B)i 
■C*>5^ *^f^©»6 > Kd8V^Ttt, ^*{c»*eA§ 

[0 0 6 8] /j:*3*i(|B^t?J4> »*tv^frlE7c^X' © 

*a^isai4, a t%-co. 2^10^5, 

L<I4, at%t, 0. 5*>e>5T?*5. 3fc;fc389§-e 
ttUIE5c3HXttP fC*>5ri*»#*U<» ioTPt 
-Mn-X' ^4«rlfcffl1-<5^i:*#*U\ 
[0 069] k r *-C*38W"T?l4, SiTl2^ 1 ©SSIBStt 
gl 4^U5m2©S3fifl£tt^l 5 4rSfig-t57C^X&5 
l^Htfcl&X + X' BCtijottK, fe5 

v^liA*o-cv^"Ct>J:v\ l ©saHWM l 4 
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t LT\ fc^E**** <-f4r4:^tt4P t-Mn 
-X' *A*r«fflU ^5 2 ©R§fifi£t£Jl 15k LT P t 

[0070] £ fell 2 K*i"«|JMt©j*ISRBI 
ffi) K*5^TSSft£tt\ *l©R3H*ttJil 4fcfi«> 
STC^XOJfi^Jt (a t%) *, jfS20K9lttttJll 5 
fc£»35G*X©|ij*Jfc (a t%) J: "9 t>** < 1"5 r. 
tt?&5. &5V>fciS&l©R$&fi£tt®l 4JKWR2©R 
3&fi£14Jil 5»X-Mn-X' ^A-e»diS*t5» 

^-litt, ttej(si©RaiaEttJii4K:iS«>55c*x+ 

X' ©ffijfcit (a t%) £ x £2©£9M8ttJ|l 5fc£ 
*55c^X + X' ©&jftft (a t%) <1" 
5. *fc*l©RS*«ttJil 4#X-Mn-X' 
T\ ft2©K8HttttJ|l S^X-Mn-frA-CJgj**^ 
fltefctt, »l©RJI«ttJll 4©tc*X + X' 

Jfcfc. g52©K3£fi£<4JIl 5W7cmx©i|afiglfcJ:»)%* 

[0071] gjiam i ©s&estts 1 4 ©*£&«« 

fc, ffiKK&fltttJB 4 ©*^«^«r*WJ*m3*Efc 

^ffis-frsfc^x warns i ©£&8*<4Ji 1 4©M-ei 

J6«tt»3©**«iW©»*a&£ttl{:<<U *© 
»Jfc*«s» 2 ©KBHBttJI 1 5 K&tfftv^ 5 £1-5 £ 

[0 0 7 2] £©£5£iftes&M£Jl3 t©*ffi-C, 

MnsH«8icttji 3 ©tti«iifi*©tt)*tf7*£i**< -rs 

fctt» Il(OK»Ittil 4©5c*X*>*v^»5c*X + 
[0073] ^©ipKTGillx&S^teTEiiix+x' © 

*j«i-*fci!>©WB«l««)*!6»6H^I-*i^r< fc*#, 
@3£BH4Ji 3 JHki ©S6*iKtf 5 r. 4r*J-e# So 

ttl 1 4 HHjeatttV 3 ©*&A*£«©ftftA*£l*Ji 

<*9» *<0&m, & 2 ©E&BSttJl 1 5t>DWE©»3lE 

[00 74] JfettWRH-CtttNE* 1 ©KSiBSI*® 1 4 
£ HSBSttg 3 t ©#ffi©'>£ < £ 

S i: , Wc* l ©S&B&tt® l 4 3 

[0 0 7 5] gEfci£'<fc<fc5fc, P tMn^fcOW 
^W^-Ctt, P t £Mn £©a t%#5 0 : 5 0©£# 
lz% t> C u A u - I ffl©BH4>JE*aaW«-K:« 
E»*tt©ttKfcfc0*vvR»c*o-C^.&. P 
t*Sr5 0a t%iH#< L-CVKt, 5£U&t£©tt 
f^SStfflO, r©i 5twPt SSr5 0 a t%«fc«? 
t)#<-T5£, HflEP tMn*A©»^JBRHtiS^9. 
H*«ttJl3i:©IHBK*J^T, *»frtt««rff9*< 



[0076] «j8DtnejB i ©R&esttJi 1 4 ©x^xfo 

■5^I*7C^X + X' ©Sa^lttt, 5 3a t%£JLh6 5 a 

t%ei±6 o a t%s)iT-e*>s. rmaoxtiiEts 

£9, 7. 9X1 0 4 (A/m) W±©£& 

[0 0 7 7] Itfc 1 ©KttttttJI 1 4 tffclftrfc 

BHttttJI 1 4 ©Biff i>m-f€Z> b » tfrfESS 1 ©£3£B£tt 
iui B£&tttl 3 £ ©#ffi-?©#6£-ttfi#iS* o 
TU*v\ £ftfcJ:0*^**LTfca$O**:*£© 
X*B*atl|L«r»6Ci:aJ-C#*v\ SfcStjffiSBl ©5 

&aiWHf-li:*tt Uc < < S&BSttKft 9 *v 
IfcSivO^fcfcte* gffi3ftl©KttflH£Jll 4©|»* 
#*<*9-*-#*J:» mBKH^lBr 9 
fcSfc*, ««MllcJ:o-Ct>^«ai»^i:L"C-t©** 

5. 

[00 78] *mm-?\mmm 1 ©s&BSttJl 1 4 ©M 

J?£3A^±3 oA^TicfSljSb-CV^,, Iftjfii-SIIK 
tiMKK: J: 9 , miEfB l ©S&B&ttM 1 4 as±!ERJ¥$5B 

rt-c»**ti*i:» £&&-a-a# (Hex) £*#<-e 

#. *<*WJ-»*7. 9 x i o 4 (A/m) SJl_k©39MS 

[0 0 79] ^tdWIB^ 1 ©SSi^ttS 1 4 ?r^^, 
mfiEU 1 ©SSfifiStt® 1 4 ±fc, ffiGff 1 ©ssaattg 
1 4©5E^Xfc5V^^45c^X + X / ©ifij*Jt«t •) tffiV^ 
*fIIS«a^lt^^^5^ 2 ©SttfllttJI 1 5 $r»WWS. 

[0 0 8 0] r©£#. iIIEm2©S3Se£tt^l 5©5c 
S?XS>5V^45c*X + X' ©ffifigitSr4 4 (a t%) 
±5 7 (a t%) etTfc"t-'5::&!Wfr*u\ i9»* 
L<tt, tfr!Eita/?Stit£4 6 (a t %) £t±5 5 (a t 
%) eUTlC-fSifc-cabO, ^blC»*U<(4, 4 8 

(a t) JZk±5 3 (a t %) ^TCifcS,, 

[0 0 8 1] ttlBJfS2©K9lttttJ|l 5©7C3fiX;i!>2^ 
I4tc^X + X' ©ijsa^ittt, f^SilfiLfcBRfc^FSIiJ 

v^t*#*U<, nni!:J:o-CI(IE*2©K3i«ittJI 
1 5t*|*Lfca, fi®aSrifi1-£, fHS^2©S3S» 

its 1 5i4«iaic3pftaHfrT-«»baB!j»^Kae«rt-* J: 

[0 0 8 2] i:^5-C*fllE^2©S3l«ttgl 5tt*m 

R&mami saim#iK*&b. smis^atif- (h 

ex) *S**lt|feH-«wi:i9»**T?aaB**l"rv^. 
[0083] *^We(4«IISm 2 ©SSS^ttS 1 5 Sr, 

7. 9X1 0 4 (A/m) fit±©Saft»«-*JHfc#5r. 
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[0084] «48*»WT?ttttBIIS 1 ©E&BSttl 1 4 

[0 0 8 5] ^f{C7C^X-Mn-X' ^-felCtoT, % 
1 ©S&BSttS 1 4 fc 5 Vte^ 2 ©K&8£ttJi 1 5 

m-tzk%\z\-i^ mmx-Mn-x' t>m 

■Crtititttt!), SfJiEX-Mn-X' 

ki»©5e*x' 7tmxbMnk-vm&.£iM£mfe 

5„ ro±5K, B&fETcifcX' ri\ X-MnM©W 
ttJfUttffeft, K9MM£J|4©ft?£8cii. jc*X' 

[0086] u^ss^-m, mitogmmMi 4* 

tm 2 ©s&s&ttJi 1 5 **/*y ^fe-c^-r-s^ 

9 1 ©KttttttJi lit, 2 ©£&«ffll 1 5 OAK 

X*>*v^tt7c*X + X' ©&$££, J|$2©&gHttttJI 

1 5*lc£it>.57C3liXfc3V^7cigX + X' ©ifij&ltJ; 

[0 08 7] ^wrii, r ©± 5 {-S&S&ttJl 4 
l ©£&B£ttJ§ I4t»2 ©S&SSttJl 1 5 ©«S*i§ 
tU *HSr»*1-5i:#^» tiffi* 1 ©EMfflM&l l 
4©7c*X&5v»7c^X + X / eoiBj$Jt£, ®2©S 
5<D5c^Xfc5V^tt7C^X + X' (DMf&lti. 
9fc*S<U £ftfc±9i&E»l©K!l«ttJil4J: 

h£bs*$ji 3 1 ©#b-c, mew 1 ©sai«ttJi 1 4 a* 

«nEH«BH!feJl3 0*S*«3IHf©ft3tC**S»tJt< U 

■c* s s&s&ttJi 4 1 ®%.m&m 3 ra-e*# 

[0 088] jfcKKWBW-ett:, ±!2Ufci 5 

ns-e, $ 1 ©K&m&B Ht mfem&m 3 1 ©#b© 

T^Stf, ^©*»^-*Mir4, W*.tf£l©KJ9H»ttJi 
1 4 t HlftSttJI 3 ©»*■«»&** d 1 

rt^Wtl-CfcS. iroi^, tfliB#ffi©'>ft< tt>- 

[0 08 9] fcSVHfcWBWett, |g 1 ©£3£fi&ttJl 1 

4 1 a^ttttji 3 1 owmcD'pft <th -«-e»fiEiRi 

Sr**e>*Tfciv\ r©±5fcil£iliElSl«:*fce>*3 

itn, 91 ros^tts 14 1 mfem&m 3 tow 

[0 0 9 0] 0<J;tli@SBSt£J§3© (111) B* S K® 



fc#LW4#flfc«$WlpJL"CV*4#fi-K:WU S&l© 
fia!HW4Jil4© (1 1 1) ffiSr. irlBB£fiStt^3<0 
(ill) BBoEHd*Kit'«T/h4< U JbStMiftB 
foil"*. 

[0 09 1] *>5v»Bu B 1 ©£&fl£f£Ji 1 4© (1 1 

1) mi\ «nE#MBfcW*#fafc^eii3L-o>ai§ 

3\ lttlfE@5£8*ttJi3© (111) ffioffiipjasr, MIS 
*10KaH»ttJil4 0Bi«ij*J;9t)/h*v^ 

\*mmmt-rz> 0 

[009 2] *fcHt, ffleflS 1 QSttttttJI 14tIS 
flStfcil 3 fc (OftmzW-fi fc#|til~©, HfJlBfg 1 ©EM* 
ttJgl 4 co (1 1 1) BcoiElpjffi, XtMHB@^flH4Ji 
3© (1 l 1) B©EiRiaSr*K/hS<-t-5^ &5l^ 
i*S§E|6)i:-f3„ tMB&££fi&N:. TttJI©#54\ 
»*Jfc» */<y*»«l*©«a:tf*JE<»©IMifls fc5 
VMi£l©atJfl«ft if \z i 9 r t ds-e# 5„ 

[0 093] ±IBco.t 5 UT»*'**lfc«JMtk:, 

feM&m 3 ©at^ri, @fS*i«a, H 1 -e* 5 tI*Y* 
(rJ (W h*lR)) KUPfltKftSixS. 
[0 0 9 4] _hl2L-fc«J: 5 »l©RMHMSyil 4i 

asotttJi 3 1 ©#s-e«, mens 1 ©s^^^s 1 4 
e 3 ic»*u<tt#ifa#s© / >'S< kh-mz.te\>^x#m 

e>, mII2@«attH 3 i^^ 1 ©S^flSffiS 1 4 Srtf- LT 
2 ©K&attjf 1 5 is, ^»BlJ«Hf-!8» bM 
fl"WHf->«* L^*5o WIEB 2 ©£3£BH4)f 1 5 

[0 0 9 5] r©±5 3Ma 5 #?*5i:. mi©S^a 
ttil4tl2 ©R3SS£ttg 1 5 t ©#B-CHBBdi«* 
*ar«i:#*b*v5. £©±3**fctfca*iBw$i:, ^ 
2 ©ficiftttttJI 1 5 ***1-5#5c*** 1 ©S3SiKtt 
gl 4MCA9&&, 1 ©S3S^^S 1 4 Sr«fig 

1-5 2 S-7E^^B2©S3ifiSttSl 5^(rA9^ti>fc* 

Rftrnvm 4 a, mih^ i oR&m&m 1 4 1 » 2 

©S^fiSttSl 5i:©#E*<, 3ESR*»?9-e-ofctt« 

[0 0 9 6] -?:b-C±ELfciffl^a:t5:(CJ;!9, ^1©S 
3fi«ttS 14tfH2 <DR&.m&M 1 5 t ©#ffi)5®-C 
14, 5c^Xfo5V^^45c^X + X' ©ifflfifetb (S^%) 

f&mmfex-vm 1 ©s?s«tts 1 4 ©«a^tt<t 9 1> 

/h*<4« , t>©i:%ie>ix5. i©fc*!^ Mlcio 
-C®2©S^BStt»l 5©«»!9JaBMI:L<6«>»i:, * 

*tic§is-fe)*i-c, giosisitii 4©at»TM>a 
us 1 ©sssatti 1 4 asjurisBSBStte 3 ©^s»5tif 
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[00 9 7] ±12©* 5 fc LT»**itfcfMlfll ORfe 
911) ©*3;BiasBl3fc*SivO^. ttam/mfcK 
is^X t> T«6S 6 @jS8Jrt4Ji 3 *■?©«■*»£« 

aMtasfcv*. (HR*Q ! a*(r:02) t$&a& 

(03) i-CttS!iaH4Ji3 0«3tK:»l:*9Ha*i.6. 
[00 9 8] 03 injjrfKSfiatteJi 4 ft, tcI^X (fcfc 

LXtt, Pt, Pd, I r, Rh, Ru, OsOHl 

(fcfc'L^X' fct, Ne, At, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cn, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 
Au, Pb» fttf*±*K»©5fcl«*fctt2a0Lh 

[0 0 9 9] ^*5HftfBX-Mn-X' 5c^Xt 
fcftAffiH**-?* 9 . Bfrf27C^Xi:Mni: 

fci0tWBX-Mn-X' ^fe©*****:, X-Mn 

ttattui 4 1 3 i <ojmm&*fm&iMw. 

[0100] * LT#»WT?ttg&eE8Uaffli 4 

IWBHJ£BHM3lcfaa»5fc:UtaSo-C, MndShrS 

[oioi] ~$.tcwmfcm!z&m 4 ©'>& < 1 1>-»© 

ftiftfltitas. C u A u - I SoffiifEfrlfrJ- (&Rltt 

[0102] ±E©i j fc, @5£6£ttJl 3 (C(p)^5 t 
fc*Sot, Mnl^*f-r?>5c^X$)5V^(47C^X + X' © 

«^%©jt*as*joi-6«*^fl<Ei-*aftH:, mi© 

S3Sfi$ttS 1 4 t Sf 2 ©SSSfiSttg 1 5 fi^StC i «9 

HfriESg i <D&mm.m 1 4 tm 2 © 
ft*>t»*MBa«©R3ft«6ttJi 4 £#as±T*&-*»* t 

ft 5 r i: U4v>i ?>n5 *»?>-C*)5. 
[0 10 3] B2T?RWLfcJ:5fc» @£8&ttS3i© 
ffffilUc^j** H** 1 ©S3SBS14JI 1 4©5c^X&5 
V^tt5c#X + X' ©*&J&Jtl*, flfflEBftttttJI 3 £ft 1 

1 5©7C^Xfe5V^7C^X + X' ©a^it^it^T^: 



[0 10 4] ±ffiUi:.fc5lJ:, ^2©S3Sfl£ttSl 5© 
5c^xfc5vM47c^x+x' ©la^itri. fi^aicio 
T*flMfc*fii/*1-v*5 0 a t%2<-e»*Sii5i> 

fcdftSo »l©R!HW*Jil 4©5g*X*>5V* 

»4tc^X + X' ©|Bj£JfcttH£ftttJl3&©JlS-?, H 
3 ©i»*«it«©«l«*«rStt»< i"*fc«> 

#J;tl*5 8 a t%g&-?J&fc&*b3©-?, Mn©| 
jSJttt^^ftv^L/H^ftT^ftV'v, 
[0105] Lfc^oT^aSrJSL® 1 ©£&fl£ttJf 
1 4 t^2©R3Sfi$ttSl 5 t*JBriat«!*fib-Ct, 

5 c t ttft < , «nesan»ttJi 4 ki±» 

H/SBSttS 3 fc|Rj*» 5 (- Lfc/JSotMn (C*|"t-55£^X 
fciVHiSEJUX + X' ©JK-T-%©lilWtttJtlni-6. 
[0 10 6] *fc±ffiLfcfflj&#ftlc£oT. TC^Xfc 
•5W45E3&X + X' ©H^/of*, 3 £ ©#ffi 

A5EfiF©*!»» i!fjfB#ffiAi:R*HB!l©BBj£®£ 9 t>* 
*<fc.5t>©J:#*.«>*ua. 

[0107] sfcf^a^rffi-rr iricioT, s^estt 
/14 \ttmm*fr<bmm?imm-rz>timc^ ®m 
wk<om.mm.mAx\t^ 4>ft< t^-irc©^^ 
as, cuAu-ii©iMMf osaws^) tfto 

T*5 9 , £ f>fcflifB@3&Kffi§ 3 t ©#ffi©4>& < 1 1 
-35 (4*S-8-«ffi i ft o T S r i a*# £ U V \, 
[0 10 8] /«e*5MlSS^JK14e4^P tMn-g-^-C^ 

a, c©Jtc/a«, 0. 93~0. 99©$6 

[0 1 0 9] te^Jg&a, c©Jtc/a^0. 9 3£IT 
Kft $ i , meSttttttM 4 ©*a*3i©HB:£-casa 

S 3 t R3fifiSttS 4 t ©«*FttaSffiT RMnft f * s 

10 1101 Sfcftfjaia, c©Jtc/a^0. 9 9 
«±K« 3 1 , iUIBg^attS 4 ©It A4ffift©ISi3&T 
s*s^«fttf«HF-fc * 9 v Btll2S3S«tt« 4 t H^^ttg 3 
fc©ffffili:T»£"r3Saft8£*JW/h£ < *oT»* 

[0 111] *fc*|gBJT*l4, «MQ>s«ic«sv^rB]ttt 

3 tS^<Ktt«4 £©#B©'>&< t t>-SP;6S*S 

[0112] i-ttto^aw-ettjiM&aiiicjBv^-c, a 

3 K|Sj*»5 Ufc««o-CMn K«r55c*X*) 
•SVttTcSlJX + X' ©Jg^%©tt:^^^D-t-5^dS# 
* U ntllBS^JBtte 4 ©d^4 < t t>-§S©^fi«jt 
CuAu-I fi©ffii?lE#«HI»*- 1 ft o T*5 9 . 
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f 



Ld>t>tfrfE#[§A©4>& < t t>-«-T?ttreE5S«ttJi 4 
t ®fe&&m 3 a* otv^t 

[0 113] £fc#3&BJT-t*, JIWaMlfciav^T, 
mSiM 3 K:|rJ*»5 lafc^oTMn (C*i"f StEIH Xfc5 
v*tt5c*X + X' (DW. *%<Dit&&mtiQ-r 

CuAu-I ffl©ffiifcjE#»HlJ»?- t * o T jo 9 , L A> 
t>8WE»ffiA«)^/i< i: t— »-eSWER!l*ttJi4 Ott 
f B «5t fc SJgfiSttJi 3 eft Aflliitt Aft o rv > 5 1 <o-e 

[0114] tf!ix.iiBSfi£tta3» (ill) mtmm 

(ill) ffi^Efigti, mCH£8tttAoei«UtJ: 9 

MW§4<D (111) ffi^ gnE#BB2:¥ff**ft»!:* 
jfeEP>lL-C^3#&\ iitriE@«8£ttJf 3 e> (ill) S 

[0 115] tfcft, «rGK!ft8»£Jf 4 fc@S«tt«3 
fc©#»fc:¥frfc#fa^©, KrtBRai«ttJi4© (1 1 

i ) soEfRig, RimmmfeM&m 3 © (111) s 

©EfR|gH:#K:{£^a\ &3VM*t!SJlR]&fco-0'»$. 
[0 116] r©J:3KIS£i!ffl&ll£ai^3£&9fe 
&t£Jl 4 t feiirS r i: K X o T fettBB&BttJi 
3 &K*HttttJl4 irO#ffi-C#S-g-^Sr^U^i- 

[0 117] fcl3XM3^K!fta^4&ttjCT<5& 

^TcPgH:, J&iliSPg (IM&Stt) KfcttSfglOS&S* 
ttg 1 4 i: m 2 ©K3§t&tt/f 15(02 #fig) fcfcfafc 
5«/*5E*-e»j* LfcjMcfifcff U ft*. ttttCg 1 ©S 
gftttJI 14fc»2 <D£$8JttS 1 5 Cffl^TC 

[0 118] ^KSPg (ffiMkaUt) fc*Stt**l©ESI 

SSttJl 1 4 KHU H^ttS 3 t (0#B-C*S-g-^<iSr 

a*#*Lv\, rrofcJt), 1 ©KSHBffii 1 4 t^2(0 
SSS^tM 1 5 5IM&5n*-e«J**iifcRB» 

[0119] 0ax.!i^ 1 ©£3£S&tt! 1 4 t LTP t - 
Mn-Cr^MML, ft 2 OgttBtttfl 1 5 t LT 
Pt-Mn-fr^*«fflLfc»&^»» *>«V^fl»l©K» 
Kttil4iUPt-Mn-Cr^Mffi«U ft2 
<Z>K&fi£ttJ§ 1 5 t LT P d M n 



ificwt, *ftiaaaK*iv^'CRafi«ttJi4fc*fiRi-a5c» 

Xfo5VM45n*X + X' ©«SI2, 0£fl£ttJl3t©# 
ffiAifi^i:, MlH^-ffiAtOSSSfiMOffiBjfi^t-C-gB 

[0 12 0] ifcLfciSWIM&ailKiasvvr, W1EK 
a**tt»4|CttHJE«ffil3KlR|d>5KUfca*oT, M 

nic^H-STcKfxfcSv^TcJffx + x' <Dm^%<oitm 

t, «HBE»«ttH4 «r««1-5^5cSfoaj«H:ft 1 0 

0 a t%tLfctf, TC^XfeSV'ttTC^X + X' <DU 
J*ttHt5 0 (a t%) g±6 5 (a t %) £iT"Cfe?>C 

©ftl©K3&«fl&Il 4<D7£^X$>5V^(43C^X + X' 

[0 12 1] i-4te^±BbfcJ:5K*itSI»lc*JV^ 
T, »10S»«ttJil4©5c*X*«V>r45n»X + 

X' K»ifflfigH:tt5 3 (a t%) i^±6 5 (a t %) £TF 
■e*5ri*»*u\ ^fcSMatcioTmJlH^lO 
R&M&M 1 4 t S^attS 3 ffl-Cfcttj&ifiRitfB w S 

Xfe5VMi7U^X + X' <Dffi^it«:j^MSI@<t 9 tiST 

t5t<Ottibft> Lfc*5o-C*frfie7C^XS)5V^ttx 
^X + X' Oj^it«53 (at%) i9t,/h§<*-5 
rfc**>5. «toT^A!! i a^tc*5(t5*&IB#BAjfi^'e 

OTc^x&sv^ttTc^x+x' <d#$. L^®.f$Mm&. 

±M&<D£?KS0 (a t%) RJL6 5 (a t %) i^Ti: 

+ X' <D^JtB:5 0 (a t %) K±6 0 (a t%) 

[0 12 2] *fc*mw-ett, MiB#ffiAtS*fiKI©ffi 
Bjfi{§-C<DSaifiS14S 4 Sr«^i-5^5£^wm^it* 1 
00at%ilfci?lC TC^XfcSVtt^X + X' 
0»fiKtttt, 4 4 (a t%) £A_h5 7 (a t %) £*TT- 

^xfc5v^[47c^llx^-x' ©m^it«> f&mmm mm 

mm) -e©B2 0S3S«tt®l 5©5E#X*5V^B:5c* 
X + X' <Dm&l£\Z.&m-?Zi><nV3bZ a 
[0 12 3] -tfit>h±ML,tLi.0\cm2(DSmt'im 

1 5cD7C§ffX*>5^te7ci!fX + X / ©ffifi£Jt(444 (a 
t%) £U:5 7 (a t%) EJlTT-fc-5-fc>JW*UV^c 

|Ri^^{c^»t5frlES*rflaoffiBjft«-eK>5n^X 
fe5VM*7c8fX + X' O^fSLV^iS^^HSr, B20R 
^ttSl 5tTO:, 4 4 (a t%) gl±5 7 (a t 
%) »Tt tfc©t?&5o ^*5i9#*UV^7t;^Xfo5 
V^^i3C^X + X , <Dm&tttt.4 6 (a t %) jjl±5 5 
(a t%) ^Tt?fe-5„ 

[0 12 4] /i*3*^W!?ll, 7cSKX*>av*tt5c»X + 

X' ©IfifiEJt^ 4 6 a t %£A±5 5 a t%fiJlTi:^5 



-12- 



SH4i4ffli*9l;»L, ±|2©s££di«>T^5ri: 
fe»»J** KiWlfcaHi L-fc r. k fcit* L-T *> <0 , 

[0125] mzR&.i&\$ja4<Dmmjjmc&v%mi8. 
tts 4 wm&m&m 3 k L-fc^ct, Mn ic 
lni-5««4 s # ; fiEi"5aK rft»c;!jn;t-c«T©*a$£P 

[0 12 6] -t&*>t>#*WeHU IME55WWMI4 0 

Biff rtT-UIB#ffiA 1 3pfx**|SsfcflBBSSff ftKS bfc 
fllHfiiS^^PjI^ffiA^T^miw^tU 
S9fE{g^#^?> Hflffi#ffi t R*MH!l©ffi£ 

mm 2 ©«&*»?>$ i commz-ftVT. mmttm^mm. 

[0 12 7] m.H^<fSB«W&H3fc,5ft1-jS*C 
ts^XfH 1 ©R&BS&JI 14tS2 ©RSSBSttg 1 5 t 
[0128] ^KSISg-CttWlISM 1 <DR$lM&m 1 4 CD 

*3»*2«>Ra*ttJii 5\at-<x7i.mxh^\t7cm 

X + X' ©m^ltli*#<?iCo-CV^o ^LT-hfB©* 

5 \z.%ktmzMi- 1 , striae i <DR&m\m 1 4 1 g 2 

©R&Bft&f 1 5 i©#ffi©&#^mfefbJ*jg;LS*> 
ifilB^ffi A i: K*MH3©B B * T?©Sg 2 ©^c-t?©iiLff5Jfc 

%x. ?>}i5„ #fcjiy«a»l:::ls^-t ff l <oR3H*ttJi l 

4©7U^Xfo-5VMi7C^X + X' ©jjaj£Jt^ ®2©S 
3£fiSttBl 5©:?tiifX;fc.5VM*7Gl£X + X' ©*&$JtK 

[0 12 9] Mesttatttti4(ca. 

@5£&ttJI 3 5 i- Ufcj^o •C5E*X *>S v^»5E 

^X + X' ©Jflj&ifc (ISHP%) *J*aPl-5«**s#ftf 
5 £ k U\ *38WT?tt±B Ufc<t 5 ic^KSPt 
(fkftUltt) fc*sv*-c\ H£flmJl3ili::jgA3:iiSJ(! 
l©£&fl£ttSl 4©5E*X*>*v*ttjG*X + X' ©0 
j£Jt£. f2©S5SKil 5©5£^X&5V>I47C^X 
+ X' 0 LTl^S. 

\CX o T HfllEfg 1 ©RSStBSttJi 14 tm 2 (DR&M&m 



1 5 n-cuBjAxn^ie u-ct>. tte$ i ©R&B&teS i 

4Xhotcmfe&&!§WX'ti. g52©R&fi&fflf 1 5f 
$>ofcgl$#<fc 9 fcflc&t L-C5c*XS)5VM45c^X + 
X' ©jSaj&ifc tt^tvtwi^^ns. i 

5, 

[0 13 0] tHt*%WXl*. fflESaUKttJI 4©H£ 
OHM 3 ©#B Aifittfc tt» BftttttJI 3 fl|£ffl*> 5 

CLfcliSoT, TGfftXfcS^ttTcSfX + X' ©JS-T-%^5 

[0131] 4 ©B5£BSt£;i 3 t ©#ffiAifi 

b^. ^©la^iift/iser^t, WB*lBAifi»lc*iW 

[0 13 2] *^W©<t5tc, mFlES3*S£ttS4K, eft 

iB#ffiAia^i-*5v^r, mfem&m 3 «k^ia»5 k ufc 

iiot, 7c^XfoSv^f47c^X + X , ©H^/oAS^-f- 

[0 13 3] **Jj|M!!!aa©R3Jl«ttJi4tj3V^r» ml 
IBTC^XfoSVIiTC^X + X' ©iffl^lt^ft^t^Sffi 
ffl^ B36*ttJl3i:©ffB5A*»feWB*SBAi:K*m 
©®B*[S)tc, 3A^±3 0A^T©ffiSffl^-C»41-5 

It-SB 1 ©SSfi^ttS 1 4 ©#£ LvKJWfSffl-efeSo 
[0 13 4] $.1t*%WXft, S^iiK14S4©@!tiKtt 

,1 a t ©!w©£*Hw©ffi b ic t a mufeat &tnt&m 
m7tm&£fix^6. zisxmmtmrz.tKtiV 
timmzisn z>m 2 <t>E.mfmm 1 5 k imvm 7 

[0 13 5] -r^t>*j*^WT'f4, R?Sfi£ttS4©@^ 
[Rjfr^X&SVttTn^X + X' ©M^Jt (a t%) *s 

[0136] ftte*%wxtzwimR%im&!§ 4(Dmmtt 

7 3ASk±i*&Z>Zki>W*.M\ m2XWLWLtc£o 

m 1 ©s^tts 1 4 t> 3 a^±, m 2 © 

S^flSttS 1 5 (iftfi-efc 7 0 AKiiJwe* 9 » ±0 

4 ^f*CT?tt«fiT? t 7 3 Afi!Lh©»»#i5> 

[0137] r ©«t 5 »C**WCttlttBR»»ttJi 4 * 

7 3 ASk±TH»ifcrtitZt^1t*>te* MIBS3SattS4 

[0138] fc*5#38lp3-mH 2 T'fiK^Pg (^ftlSi 
iff) ^c:*3V^rR3fi^Kttg4 1 ©S3*1K14S 1 4 bft 

2 ©s^attg 1 5 (D2mm&x'fflm urv^fci^ ^tt 
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[0139] Mz.ii, ^K^fg mMmm) K&fj-as 
3ft*priB-e*>*. 

[0 14 0] -t-*t?*>*5IWCtt, tc^X (fcfc'bX 
tt, Pt, Pd, I r, Rh, Ru, Os©?*)llS 
fcfi2>B£U:©3G*"e*>.5) kMn k*9—#y hkL 

8£ttJf 3 *>fcltth,S \C Lfed5o T*^ y * #*flE&&* 
KK< L4#e>, «rBBS»«ttJi4Sr»rfl-r5-4:-e, 

5«^b(B^-5lcL^oT«^$*5WC*>5 0 i© 
Bfrl2S^14S4<o^Ml^tc, fflE&3MttttA4& 

@£$EttJf 3 i©#ffi©*»&< £ t-^^^S-a-^ffitvi 

[oi4i] kisimn-mkB&tWtomi&mcm&isi 

IB53S»tt® 4 ^«^1-5^5c^rom^Jt5r 1 0 0 a t 
%i Lfcirtlc, ttj&c*X©|g/ftJt&, 4 4 (a t 
%) Et±5 7 (a t%) «TKi"*ii:a»ff*U<» £ 
*)ff*L<H:46 (at%) Rh5 5 (at%) fiJLT"? 

[0142] ±e*Wtfc.fc 9 . R&m&m 4 ©Hft&tt 
S 3 k ©If ffi-Ctt, BfllEBSfKttM 3 ©^^Wig^Wft 
5 r k * < , l«rIE#ffitt3&EJW©SB#-ei4. 

[0 14 3] Ufc*Jo-C«HBRII«ttJi4 0*Bia, 

J: 0* £ft8M9«4*33BBiltt?a>b 
#*.£>*is©-e» r ©&«!;: io-cittrfess&BttJf 4 £ 

[0144] mmmwm\^^xwm.^m^t£.-r 
zw&\az. R&m&m 4 a*S30£B£W£JB 3 ©&& 

[0145] SfcffiGKttttttJi 4 ©B£J?£ 7 3 A#± 

a 2 m*fjB 1 ©g&flsttg \At%2 <DR$m>&m 1 

5 i: -CJgjftSfefcSttttttJI 4 ©£©BIJ¥K#II££-fr 

[0146] 1-**>%H 2 "Cliff? 1 ©£3£&ttJf 1 4 © 
BU?teSi£-e3A-e;fctK fg 2 ©£&&&« l 5©ffi?J?: 
tt*flST?7 0A"C*>Sd»e>, £SS8*<4Jl4©S:<g;IBIffSr 
7 3 At Lfc„ 

[0 14 7] ^Ig^pg (Sft&ffiifj) fcfcl^TRBHttttJi 



4tfS*Hi^&;*ft5*§-£-lc:}o^T%. H&MSJB3 
t©#ffii»5>W8B»ffii:R*MW«>ffi*lRlK:^*< i 4>«g 
3A©ilff©gB#fi. *©««i*jfciS»5£5£*©lBj* 
tfcSrl 0 0 a t%tLfctf > 3ci*X©iBj£ifcflS5 3 

(a t%) £Jt_h 6 5 (a t %) JTrefeSr L 
<* L<li5 5 (at%) £(±6 0 (at%) 

fitTr?**. £ fefc*;h4»*©tt£l4*«-et> 7 0 A« 
±<ommX\ 5cJHXO<iJ«ifca»4 4 (it*) £t±5 7 

(a t%) 0lT©lfiHrt*>3£fc!Wff*b<, «fc!3#* 
L<U46 (a t%) «±5 5 (a t %) 

zti\z. xvm 2 [CTF-f w&tmm^ 7. 9x10 

<5 0 

[0148] *fc^9m±5G*X £5E*X' (fcTcb 
TU^X' tt> Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 
o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 
Pb, ftlMBr±«5E*©3M«*fctt2»^©5BK 
-CfcS) kUnk^^—fv ht tfc^^s/^XS-CS 
3M£ttJl4*£jftU r©i#tteiwa8EttJl3i»felB 

6IWBR9i«ttJi4*riaii-«ii:-C, *5Etc^X + 

x' <om&it sr. ireBitattJB 3 t»r& 

[0 14 9] **5iriS7C^X' fctt, TC^XtMn ir"C 
«/*3ftS3g|HH^©ISIHK:ftAU *fc«7U^Xi:M 

r^cif?. gj|Sx-Mn 

-X' X-Mn-frA©*-?XBRJ:9 

tJ£»f5ri^-Ct> *fliB@)£B$tt»3i:©#St?^S 

[0 15 0] ifc*^B^-C«, 5^fi£ttS4 iH^BStt 
1 3 k ©#ffi©'>* < 1 1> t i"5 r. t 

ffifc lt»4, «frts#ffi©'>^< t fc-gp-es3iatt«4 

[0 15 1] r©fcist)*%^-Cii, jciXtMn tSr-g- 

TC^XtX' iMn t ?rtf t5£^Itt»ra^J 
titc 9 -V v V ^ T ^ ^ y 9 WZ. ± »5 SSSfflSttS 4 
@^KttS3 t^i-5fflld>e>8in5 
ItLfc^oT, */<s/*#;*iEE£#s*K:iii< t^?jtfr 
IES3l*ttJi4*r*gli-*ri:-e, 5c*Xfc5V^7c^ 
X + X' ©ttftt (JK^%) Sr, IWEH««ttJl3 4:» 

WlES3SJKttS 4 ©AR©M(c. BfrlBS^JKtt^ 4 km 
£&ttJi 3 i:©#ffi©^!fe < k h-%>X\ WfSS^SStt 
JB 4 ©tt^iSSk i MIB@SiK14S 3 ©«W-3tSk*»* P> 
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[0 15 2] fc5VM4, xiXtMn i £r^fi"-f5fi$i 
*tt*m-0»& $ ftfc * y h , S V ^»7C* X b 

ot, */^*#*JEE£#c*U:?!5< Lft*fel(»BR!l* 
ttJ!4*rjWW5ii tT% 5c*xa>5V^lijc*X + X / 
©«j»t (iS^%) ffiES^m£B3 fcfiS-f-SII** 

4 ©^©^ic hJes^^s 4 1 a^BttJi 
3 1 ©#ffi©/>/i < 1 t>— tre, muRftm&m 4 ©& 
fsgatRj t wsami&B&m 3 e>*r t><£ 

[0153] ±15© £ 5 I- LT»ja**tfcSWi«tK(IM!!! 

aftiti-r iKioT^stifcajiBittBas tin*© 

[0 15 4] -*-4*>*>ilMSiai!:*5H-5S!»«ttJi4 
t4, %#X tMn tlr^ttSSSIiW^ &SVM4 
tcJS X £ X' iMn ir *^^rf*SM«tt»»T?»** 

ft, H^ttS3tC[R)^5f-L.fc^o-C, MnlC*|~r5 
5c*Xfe5VM*7C^X + X' ©S-?%©lt^if 

**jmweu zb\zwtBRa.mtM<D'j>*<b%>-« 
©»*«>ea*s cuau-i aoiB^jE^aai*?- * * 

[0 15 5] Rfc^BWCHu '>-FKt2 2£ffl^ 

fc;»siBi©j£iig©fii msmm ©flMJ-STBuic**-. 

[0 15 6] 134, 5\£mtffimmtti. -«tLTE6 

5 ft^auBttJi 4 ^s^mui 3 nymKM^L 

£ft5o 

[0 15 7] *-fH4fc^±5fcTttJi6±l!:$'-K 
W"Y22*»*U *6KltrBV-KV"fiT2 2±fc 

4 fc#J^S. 
[0158] taiBTffl* 6 14, T a , H f , N b , Z 

r, Ti, Mo, W<Doh>pt£<bh—W'£k-t<n%MX* 
Jg#3ivC^.5£*:as#*U\ HiJiaTfi&Jl 6 }4, *•© 
±fcj&££ftS«riE->— KW-1r2 20 (111) I 

5 0A8*©IW-«KritS*v<5 o 

[0159] K ^ 2 2 14, ± t LTB'kfi: 

6* 9 » lWie£&S&ttg 4 t ©#® t JRf 
K (111) BB#«feBl*!l**t"0*5. *SIB~>-KW 
-V2 2t4, NiFe^ &5W4N i - F e - Y-g-& 

(fcfc*LYi4, Cr, Rh, Ta, Hf, Nb, Zr, 



t i a>t>itif*i£/>ft< b 1 1 a*fci42a«±) t-j^ 

-KWt2 2{4Tag-e^£ftfcT*S6±l£^jEfc 
£ft5 r t <fc 9 4 t nRmbWfttfoK. 

(Ill) iB*«3feBrtL^<**. 

[0160] *fc*38Wt?H:1imE'>- KV^ + 22B* 
«tt^Jiafc£;h,TV^£fc##*U\ flWBS/- KM 1 
■V 2 2 «r*8ttt"WK*-r 4 £ 1 1 <t 9 , flUBf - K i~f 
•V2 2©lt&ft£*#<-r5r£tfS-t?§\ *mg^f>Ji£ 
Jx5*>'^««©irBai^-Ki^>fir2 2-.©5>^SraJSJ 

-fan fc^FrtB-efcs. Hfrls-fev^m^s^-KuWi' 

2 2 £#^1^1" < ft St, SSaEfl:* (AMR) ©{£ 
T^-'V^ ^ *i?>V X©3§£Jc3ia5 9 L < ft 

[0161] ffiK^- KKt22 %#8tttT?«M»-5 

til|4, ±IBLfc«-W©5*.N i — F e -Y-£& (fcfc't 
Yf4, Cr, Rh, Ta, Hf, Nb, Zr, TiH 

^«H5'>?i< bh i«*fc»2«8JLk) £3^-et 

%K8&t£B4 i:ro#BiW4*|p)t (1 l l) B** 
ffi$fcEltaL J H-<»*Lv\ ) Bfria->- KW-^r 2 2 14, 
Fix. (4*3 o A8«-ejg«$jx5. 
[0162] 4 ic^-f <t 0 (vl, ffllBv'- KWt 

2 2 ±fc#jfcs*iasaaH!i-ji 4 14, js 1 osawmm 

2 3, ^2©S^ttg2 4, Stfl3©g»ittl2 
[0163] #3gWCi4, lUSB^ 1 ©S^ttS 2 3 , 

us 2 ©saatts 2 4 , su-m 3 (DBLmmm 2 5 sr, 

7E3HX (fcfc*UXf4, Pt, Pd, I r, Rh, Ru, 

Os©5*>lS*fct42S£Lk©5Eifit?fo.5) tMni 

[0 16 4] *fc*^Wt?f4, #S»fti2 3, 2 
4, 2 5^7cmXi7C^X' -g-^ (fcfcLTC^X' 14, 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 

1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb, RXfft 
±!S:rc*©5*>l«4fct4 2«^±©7cirefe£) bM 
n b Sr-^W-T 5 K&8&14«lsf-CI^ L X h X v \ 

[0 16 5] ±IB©*-g-, (fllSX— Mn— X' -&&14, 
5n^X bMn ktt&Zti&&mfcf-<DWmte7G*X' 
^iALfctASMT*J)'J, fc5<^f4, SiXtM 
n tfM$n5filW«W£©-SliiS*, Six' 

Sa^frfc 5 V ^Ji«ftH«-(*:-C»rit$ ilfc X -M n - 
X' -&^I4, X-Mn-e^JC-t^Ttt-^-SR^JKIf *i 

[ 0 1 6 6 ] #3BW-m, miR.V%3R&M&B2 
3, 2 5*«^-rS7£iX$)5^J47ciX + X / ©*&£ 
tt^r, ^2©S5*^ttg2 4©7ciXfc5V^I47ciX + 
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10 16 7] S^ffi&g 1 OK3MKttJi 2 3 £S&3©K 
llttttJi 25i ©IBfcJg]0t$;h,6JB 2 OSSftttttJI 2 4 

is, miikmz x o r *»6 saui^ ft 

[0 16 8] 1 ©£&«tt« 2 3Stff3©S§ 

&&J12 5©5c3iiXS>.5V'>ra:7GiliX + X' ©jfij£tfc£, 
^2 0?R3HKtt@2 4<O7C^Xfe5Vti7C^X + X' © 
«*H:J:0t>**<i-5or4, H2-C»WUfc©i:iai* 
t?*>0, «MWl«rl6UfcfcSK» £BH8ttJl4#;F%ll 

*«36*l;:»JlCSiiftv*J: 5 fc-t-SjB*#*>Si&»e>-C* 

[0169] *Ji2f& 1 ©RSiSSttJI 2 3RVm 3 ©K3£ 
«^2 5©5E*x3i>5^tt:7G3&x + x' ©jjs$;ifcii5 
3 (a t%) £A_h6 5 (a t %) ^TTfcSi 
L<, £9#£L<fct5 5 (a t%) gJLh6 0 (at 
%) ^Tt?foSo *fc*frlS^l©S3SattS2 3^utm 
3 <D&3m'&m 2 5 ©&J*tt 3 A«± 3 0 A«Tt?fo5 

r t -amis. lv\ ta&tf h 4 ic7n-rmmm<Dm&x*\z. 
mm%iRTfm3<D%.&M&m2 3, 2 5hmjh 

[0 17 0] irrlBai2tf>£3&8£ttJf 2 4©7ciS§Xfc5^ 
tt5c^X + X' ©Mj^ittt, 4 4 (at%) EJLL5 7 

(a t%) UTX&j££tlZ> 0 #*L<tt, 4 6 (a t 
%) Et±5 5 (a t%) EJlT-CfoSo 7G§liX&5^li7G 

istx+x' (DM&it&z.oi&mfo-vMi&znzt, m± 

rtt± o T gftEg 2 ©&3H8&JI 2 4 

ai^Hf** e>aflu»^3Eii l^-t < « 5. ^*3Mib® 2 

©&&fl£t£JI 2 4 ©Kfftt 7 0 ASl ±X'h 5 r. t tm * 
U\ ft:fclll4lc^-|jjg0i|©is§£-lcf-i> ]itjfES5 2©K 
ttttttJI 2 4 ©R*«r 1 OOASg-C^LT^S. 
[0 1 7 1] *fc±IBLfc#S^fl£14g2 3, 2 4, 2 

SfU,&tfJS3©£&8&*i:g2 3, 25£, fg2©K 
2 4 «fc 9 feffiV^/<y ?JS*fcXWf$.-fZ> £ £ 

##*u*. me*!?, msMi&xmsoRmak 

§2 3, 2 5©3C^Xfe6VMi7C^X + X' ©&$]*; 
«\ »2©RiHKttJi2 4©5c*X*>5V^tt5c»X + 

[0 17 2] *>5lrMi#»WCHU jfflKBN? (ilMOiS 
flft) K:a8V^r«flERM«ttJl 4 Sr±|SLfc SJUTOgA 
*1\ «T©*ffil-ioTMI5S^att*4S:*-a-C 
^Ufcifra-Cfc, Btff#l«0fc5G*Xfc5^H:5G*X + 
X' ©ijS^ifc Sra5Jt*<k**-C»rit1-5r 

[0173] *Ttc^X JrMnt *£tf-f-5R!H8tttt 



KriEK!iaHtJi4*j|^iiwwbfcaB-e» 

I^IB^V L"C»0©£§l«tte 

J§4&j&g-r3©-?3i>5. 

[0 17 4] Tc^XfeSv^fijcsgX 

+ X' ©i&figit *S— Y 1^(^2 2 b<DR 

ice<fto-c^#, ttiiBiB^it m*%) me** 

[0 17 5] r©fc*7C^X*>5V>«5c^X + X' ©iffi 
mt CDSCf-%) ^-KU-f+2 2ftOW3e*ttJl3 
i©#ffiia®K*5VvC*fc*#<, IWOBtftAWifi 

«ssafeOtttJl 4 r. t # *ri§icft 

[0176] ftjSfflCBSttttJI 3 t ©fllffiififlpRV^ 
-KW + 2 2t ©#®ifi^-e, HtllBS&BSttS 4 
J&1-£:£7ciif©ifflj&tt;& 10 0a t %t Ufcil/MC 5c 
^XfeSWijc^X + X' ©jfc&fifc)t£, 53at%{Hi 
6 5 a t%KTKl-t5^t«Sff*L<» L<i* 
5 5 a t %ELb6 0 a t%£JTF-e&3„ 

[0 17 7] *fc&&^ttB4©BW^|R]©4 J *ttj& 
T\ wrlHTC^XfeSV^TC^X + X' ©toKltSr4 4 

(a t%) £JLh5 7 (a t %) £ATi:1--5 - t i>W* b 
<. iO»SL<[i46 (at%)£JLh5 5 (at%) 
«T-e&-5„ *fcm(l5S^eSttS4©)gJi:Sr7 6A£il± 

[0178] HI 4 fc^i" i 5 JclBfllSS^attS 4 ±K1H 
3£»ttJl3ft3BriW-S. H4^i-HJg^J-CH:gl2 tl^ 
@^ffiEttg3dS, CoIlU RuI12St;c 
o 1 3©3ia>P>#5, ^W57x!)^iKJnTV^ 
S. ^*50«i«ill5Co^l l©^)lf42 0ASS, R 
uBIl 2<Dmmit8Am&, ColnrogfitisA 

[0179] mt&m%M-rzb\c£ox, R$m&S4 

i/— K \s4 122 St^H^lKttS 3 t ©ULffiUljaV ^ 
"C, WE^- KWt2 2 &tf05£BH4Jf 3 ©!gS«5t 

^©ft^SrSits r. t * < , »*#a^aaii«H?-a»6 

[0180] *mmXi*. i/- RxmtM 

\m3t ©#b©'>& < t t>-u&#m&vimx3bz> r 

I-C»v'-KWt2 2&5V»tt@Sfl£tt@3©ieS« 
5g^©i*)^SrS»tSi < ft 9 » SirER^ttS 4 ©SBUfk 

[0181] xmrnxte. ±e© i 5 c(triE->- Ki^-r 
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\2 2Rxf&Tm&mztmirz>m\c, 5c*x*>5^» 
23, 2 Li»tiwafei*tWB3©Rai« 

14S2 3, 2 5ffl»>:, «yaaiCj:oTa«IK:3FaifJ«HF 

& bms.m*\z%n i^-r v \»di-o»jat sftjt* 2 ©g 
2 ©s&sstti 2 4 ©»^t?« 5ttf t wwk:, % 1 

atf»3©RaMM4JB2 3, 2 5fcft2©£tta£ttJ|2 
1 AtFft 3 ©KBHttttJI 2 3, 2 5 ©&#-? , K 

u-fir2 2fttrH3S»ttJB3 fc©#ffi-«i5HJ:lW^tt 

ftttttfc tt 7 . 9X10 
4 (A/m) ^±©£&^3»£$#1-Si<ttfS-e# 

So 

[0 18 2] H4lc*1-J:5fc:» HfriB@J©8ttJ§3±U: 
«*.«Cu«ft?»»a4iifc*«tt'*'IWJi2*»*u $ 

[oi83] mm? v -m&m 1 «« a.«tn i - f e & 

ttTOl2WJx.tf2 2An&-?M&L£*l. Ni-Fe 
5A8«-Wgj«S*L, CollOIJ5Ag 

[0 18 4] <eLTlH4K*-r<fc?l£, ||fflB7 !> — SStt 
Jf 1 ©±l-0Hx.tf T a M-e^j££ jxfc^SS 7 Sr»*-f 

5. HtlE^®7©Kilttfia|^ii3 0ASa-eS)5o 
[0185] *BW-ei*±E Lfci 0 K, j&ttttttJI 4 
OT« (@£&tt»3i:©#Hi£*HI!l©H) K 
W-t2 2*KrtTV^6. *fIf5->-K^-1r2 2tt3£t 
LT, ®4>&;frF B a>f>ft»), L^tS^tt«4t©# 
ffitW'fc^lC (111) ffidMSSfeEftLTV^. 
[0 18 6] r©fc»»CBdlB->-KW^2 2±fc»jfc 

$n*:Rai«ttJi4*»e>7 v -m&m 1 £ -?©£«©& 

*El«afc4fclWB*ffii:JFff«*iR)lJ: (ill) 

Hf*ttSi6S*t<«5ril!:j:oTStS:aefls* (AM 
R) fl4»tt*Si±S*5rt^WfB-C 

[0 18 7] *fciH4ic*-t-|iifi^j-ett, sffiSfc*© 
ft±ils]l$K, XiMS£*JKr fc*#<1-$£ t^-et 

[0188] in 4 icm-rrmm 6 a^arm 7 *•?©;» 



£3MHW4*©JHBfcJF*T!fc#iaifc (1 

1 1) ffia*«feEK0LTV^4. 

[0 18 9] SfcttlES^— KWt 2 2±IC»**tifc 
£3SBStf:Jl4tt, i>*< tt>HWOI»*«jft#CuAu 

4 a> e> y y -aft* i * -c©#g tfiitie abb t to 

(111) ffitfSffiSfeElRJU $felc«rl5S3Sa 

tti4t'>-K^t22i ©#a i &ixiresatm£ 

I4t HSfl&ttJi 3 1 ro#iH©'>)i < t t>— 

[0190] #3893-ett±!E Lfc «fc 5 fc, V— K W ^ 

2 2 ©Jgjfcicfc 9 , RaMBEtt»4 *»b7 1> 1 * 
T-©#S©^f B ElRlttMIS#ffi{v:JptT**-|R)^ (1 1 
1) iB#ff&SftU <*«£i:K:J: 
9, SffiSfc* (AMR) £ft_k$-fr.5£ tmS. 
[0 19 1] 4*s±lBLfcJ:$fcS/-KWir2 2H: > 

NiFe^ &5V>ttN i -F e-Y£-& (fcfc'UY 
tt, Cr. Rh, Ta, Hf, Nb, Zr, Ti^fel. 
tfft6^*<ifcl«*fctt2«2U:) T?»J5JS**t5^ 

LV\ «nE">- KWt2 2 **»tt-WK*f « r. £ 
i 9 , SWBS^- F W t22 ©JtSStSr^t < 1"5 r. t 

ir2 2^©»«Sr#WWi-5ri:*W«rS)5. ^C«r»i 

*fc/W^^i>-^^y-rx©^^^Si^ii-5rt 

[0192] *fc*^B^-Ctt, g^ttS 4 t >- K 1^ 

■4* 22t ©#s i , Atf^ttatttJi 4 b m&m&m 3 

i©*ffiH©^4<i:t>-»tt*aE^ttttlC$*u» L*» 
fcSa&BSttg 4 ©d>4 < t fc-tt©£tiMR&# C u A u 
-Ifi©Bff'£fjE*«|lWH ! -K:S*tT^«r4:*»fe, JRkA 
SHc io-CWBSaiaittJI 4 ^a9Ilc7ftl9«7-A^A 

4 b mjzm&m 3 m-eas£-r$£»*SGw#*«*.t 9 

t>±z<-rzz. t#-?%* M&mcm. 9x10 

4 (A/m) 6Lh©S*«^«t»ft#5ii:!Pi«rffilcft 

oTV>5„ 

[0193] *fc*^B^T-tt, mm^m\<D'pta< th 
-gp-e^fiasKfiStti 4iv-KK+2 2i ©*&^^ 
&twtte*iBH©**< 4rt>-»-eiWBRsiatttJi 

4 tHJa««Mi3 i©»?3eBcttJI*oTV^***T?*> 
ott±v\ iiik:J:oT«rBRMl»ttJi4i:5/-KU' 

4* 2 2 b ©#b i , RxfR&m&m 4 1 ®fem&m 3 

t©#ffiH©'>^c< t fc-giJ?r*S^figlc«or k» 
[0 19 4] *fc«M6a*l(6-f-i:K39iaittJB4©5*»IB 



-17- 



1 0>£3H8ttJI 23tl2 (DB&m&m 2 4 b ©#® 

f , stfis 3 (DRmm.'&m 2 3 1 % 2 ©sass*^ 2 4 

G ©;fr*tliW?rc*l4ft < ft£ % © i #*. feftS. 
[0195] -hiE©* 5 fcflMER!tt«ttJl4 14, 
(fcfcLXIS, Pt, Pd, It, Rh, Ru, Os© 

X' (tcHLycmx' fi, Ne, Ar, Kr, Xe, B 
e, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, 2fcl«6r±ag5c3&© 5 *>l«*fcW:2 
«£U:©5g*t?*>.5) iMni:fr*tf1-5R3M*tt*m 
T?^$tv5rt^*L-V\ X-Mn-X' 
HStttJi4i6S»ja$*b5»^, X-Mn-X' 
TcSgXtMn i:-e#^^tl5^rat&^ L ©ra^v:5c^X , 

nfc^riSftSfel^©*^©-^ TcStX' 

X' X-Mn^&l£it^T&^£i&£J£(f5C 
t^«Ttg-e$>9. >'-KW't2 2WlSltti3t 

[0 19 6] Sfc*W!!«1*fc*SV*-C\ iffiS9fittttJl4 

fcfi, KW-f2 2»C(nJ^5{-bfc^oT, MnlC 
*j■•rS7CigXfo5VM45c^X + X , ©MT-%©Jt*^ 

[0 19 7] /i*5r©m^^©^*©#aEH:, 

4#BR) H*3V»T^3©R58HKttg2 5©7C^Xfc5V> 
fiTcigX + X' ©i&f£ifc£, 31 2 ©S^^ffeS 2 4©% 
^X&5VM4tc^X + X' ©j&&Jt±9 t*#<1-5 

VftxilfX + X' ©IS^%£, Kff^ft©^*^^? 
Id LWoti* fc/h* < L&ftS&KBUttttJI 4 

Hm*y- K W 2 2 fc S^B^ttg 4 i: ©#B I I*, 
HUBS'- K U"f -V 2 2 ©^^*5t^©ft**5rS(t 5 £ 
t ft < WSN&mttXM UT v ^ 5 1 # A kft, ^3fe(cit 

[0 19 8] *fc±ELfcHU«S»lfcJD?LrWERJ*ai 
ttJp4lC«:, HS«ttJi3trtl*»5KLfc^o-C, Mn 

»-*t1-57C^Xfc.5V , 'tt7C^X + X' ©m^-%©lt* 

a*, mmi-zmmtfr&i-Zo ^tut, &mmi% ohm 

mm ; HI4#fig) tJ3VT^l©R3StaH4Ji2 3©5c5!f 
X*>5V^tt5cJHX + X' ©*&/£&£, ^2©£3£B£ttJi 

2 4©5cigXfo•5VM47cSX^-X , ©j&&J&JtJ; ■} 



h mi&mm 3 «ic u^a* o ic* t < 

[0 19 9] •fftfc>^H5lC*1-ix-KWir2 2 

-g-$nfcS3S#tt«4(c«:, MEfl[^©>t*nwft^&ia 

£8£l£J§ 3 {||iC[R]/!i» 5 I- LfctfSoTM n fc*tt-S7c5tiX 
*>5v^7GiifX + X' ©JST-%©H:*^iiJp-t-5^ 
i, HBtlWWW^bv- KWir 2 2 Ki*aa» 5 tufc 

as-o -cm n (^-rs^^x ©j®-f-%©it*asiijp-r 

[0 2 0 0] ^:LT*|gM-Ci4, K U"T 2 2 £ © 
#S I fi^&tfHStattJI 3 £©#®H5tt#K£*5K 
3»*ttJi4 Sr*l^S£S*©»jajfcfc 1 0 0 a t %£ 

Lfci^K, 7C^Xfc5VM47C^IX + X' ©ffij&JtW:, 
5 0 (a t%) 5 (a t %) ^-ft-feS £ t 

* ib i st^s 3 ©shafts 23, 25 (omwmmm 

m (5 3 a t%~6 5 a t %) \C&~3< t><DT'&>5 0 ft 

feMia^ i 3 osmm&m 23, 25 ©^$sh 
©ftffiia ( 5 3 a t %) <t t> tfRyaa^cfeJt sssaHK 

teJ§ 4 ©^®H©ftiSII ( 5 0 a t %) ©**s/h$ < 

4 i V— K U"f -V 2 2 fc ©#B I , S.t^BulHS^attS 
4 £ 3 t ©#BHT*»fiy£masB£i-5fc#> 

T'fo5„ ft^WIETE^XfcSvtt^X + X' ©m^tfc 
jWiBv— KWt2 2 ©#ffi I ifi«, Rximfemte. 

S3 fc©#ffiHift^-Ctt, 50 (at%) £JL_h6 0 (a 
t%) «T'C*>S-i:asj:»)»*LV\ 

[0201] t.tm&mmztettz>7tmxRTf5tmx+ 

X' ©0^Jt H:, mmijfaV)1 1 $:tt%:V4 4 

(a t%) K15 7 (a t %) ^TT-fcS r i tfW* L 

w r©m^Hi4, fcm&m miemm \cwtz?5 

2©S^ttS2 4©7C^XfcSVM47C^X + X' ©S 
^Oft^^H (4 4 a t %~ 5 7 a t %) tcS<5< fc© 
•CfoS. ifcmrlB7£lgXS>2.V^7£^X + X' ©»J^tt 
It, 46 (at%) gl±5 5 (at%) ^Tt?S>5rt 

[0202] *fc^BjT?i4, mmR&m&m 4 nmm- 
ntm-ffimm 3 w^— k w -v 2 2 1 ©#b t w 

ft#|R]l£2#©«;»«#£S3£L;fcit, «tj|2@]tatt 
g 3 £©#ffiH^P>fIIB#BHlCjav^iJ©» 2 ©{SSSE 
-C©m 3 ©3M£, &tfflWE^- KKt2 2fcO* 

ffi i 1 i-fiv^©» 1 ©45«i£#$-e©8l 

l©«*T?tt, «HBiE3B«M|LM©*2©«*KJt'<rM 

nir^-fSTc^xfoSVMiTn^x + x' ©lp:^-%©it^ 
< , *frl2^ 1 ©««ig#&«tf#!«c-eiifrfBS& 2 © 

1 ©$«5lCfttfT, *fc*&IB^ 2 ©{S2B*# 
*^tf^«t?«MIB^ 2 ©^cd>bS& 3 ©^lill^lt 
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[0203] M*-\mm% i <DiRmM$-*m 5 m 

•So f, G»Aitstt <b»biiw £*s^t* 

1 oRmttkm 2 3 2 ©saaatsji 2 4 1 o&m. 
2 (ossmtkm 2 4t%3 nRtm'&m 2 5 to 

[0204] imwrn m&mm) xnmam 1 &vm 

3 0>K£BH±JI2 3, 2 5^il2©SMtti2 4 
fcJt^T7G3JXifc5^B:5cJitX + X' ©*afi£itis*t < 

»l»l«ll3©R3iatttJi2 3, 2 5t^2©S3SJKtt 
J12 4 i:OJlLffi©«B»-eliJ*iatlfc*Sjfir*t>Ofc#ib 
ft3©T\ BttafcfcfcVTHU tfJf2@3gB£ttJi 3 io 
#ffiH^&ttH2#ffiH»Cfi^ffl!|(D^2©{S5®»# (Alt 
F) *T*Oj(S3«>fl«ICi8»tS5E*X*>6V^I43C*X + 
X' 05MJC*H-5JS : f%©Jt^» Mv'-KH , t2 2 

trojTO i *»e>iHB#B 1 \cm^m<om 1 ©<k®^# 
ntx+x' <DMnKttTzm*%<nitm\-i, mm<mm 

*M<Z>^2©^|«-C©5cSX$>5V>{45c^X + X' CM 
fciWB*2©{KS»# (£lftF) -OUBIB 2 5> 

®3©^«fC^»tr. 7C^Xfo5V^ii7C*X + X' ©M 

JfflJU l^«{cMiB^ 1 fiOlSffltKJ?- MUglG) Tig 2© 

aitisv^g 1 xif» 3 (Dfcmm&m 23, 2 5 ©5c 

^Xfe5V^7U^X + X' 8'2©R3l«tt 
S2 4 05c^x&5V»7c^x + x' ©Saj&ifclviJt-iT 

[0 2 0 5] Sfcfiftg&isg K*JV^T» %\ 

fttffg 3 ©£3&fi£t£g 2 3 , 2 5cD7C^Xfe5V^(45c^ 
X + X ' ©ffifiKJt tifH 2 ©^&®t£Ji 2 4 cDtc^ X fc 3 

vttTcS&x+x' ©*U£H:«fc9fc*#vvfc«>K:> $t&9 
«fc*svvC, ttEKBBttJl4£H:, B¥ff;triR)©<f>ra© 

lHftB'PW©fW» i e>WBS'*- K w-f ir 2 2 t ©#ffi I 
tcftttT, ^IBTc^xfosv^ttTc^x+x' «>BjAJt 

[0206] t£ fcitfifBK&fiStte 4 ajRMsaic iot, 
mBABH-ei*B£&t£ji 3 1 v mbjib 1 -m^- k 

ottAttftasfir. * . *fiiB#ffiH js»Rxf 1 »#-?© 

7G*X*>a^tt:5G*X + X' ©iSfiJ&Jfc tt» 

[0 2 0 7] Ufc*oT*»WTH:, *ij!B5&«£ttJi 4 
(4, ->-KWir2 2i©#®Ijfi$»£, fltl|EV-KU- 



-*-1r2 2«fc:ifca»5fcUfca*oT, ffiftxBXfcSVH* 
TcHfX + X' ©JBl-T-%a»lteH-S«K!JS»ftL» nut 
Id, B£BttB3 £©JMfiH3&£K. ffiCB£«tttJI 3 
Hfc^SKlfc^T, BE5cBX*>$^H:5allX + 
X' ©JR?-96*|^f SB*«S»«Ef 

[0 20 8] ±EbfcSB«ttJi 4 t @£fl£t£JI 3 irco 
MH« fttfSSSBSttJl 4i->-KWt2 2t ©Jf-ffi 

XfcS^HSEBX + X' ©J®^%tt, j&B&gpgjeit^T 

*4>i-afc*fc, bejmsh, i ifi«-«i9i*^aa» 

[0 2 0 9] &ttB*m©£ttBt£Jl4i::$Vvt, «■ 

#ffi«-lRjd> 5 K Lfc*Sor 7C* X V»tt7C*X + X' 

mmaat #ifeM-sB*tt, B£Bi£A3& 

o#IH d» e>S3S«ttS 4 © *:fe£|p) iC 3 A £Jt± 3 0 A 
£AT©«5Bl^ Si;v-KKt2 2t©MlH5 
&M&m 4 ©tpffefrfafc: 3 A£Lt 3 0 A£TF<£>8£ffil*i-e 
#fiEi-S^i:«s#*Lv\ r©«5ffliifi&Blg:Pg (BAB 

id) fc*sr*$f& i ©£&&&■ 2 3 fttffg 3 ©kbb& 
m 2 5 ©#£ uvjglPf6ffl-efe5. 

[0210] * fcBB£3MB&Jl 4 ©BDSI2 7 6 A £Jl_h 

% 1 ftV^ 3 ©S3SeSttS 2 3, 25 ttft©"? t> 3 
A£l±, m 2 COS^KttS 2 4 ttftffi-Ct> 7 0 AU±& 
%X-$)<9, ioTS3SattS4^:«:-ef4SteT-t)7 6A 

[0211] r <D X 5 l!:*5IWetta(rERai«ttJl 4 

7 6 Am±-C^-rtu«J;v^c*^, mFl2S^attS4 

[0212105 jr^-tTas 6 a»e>i%sj§ 7 *t?©@ 

*X^f6jicjtx.5fcfc©/^F/MT^S5 i:^«S8 
[0 2 13] ±W.<DX 0\Z.m4lZ7F-f*y— FKt2 2 

KB«ttB4«S3JMlT?»ja**tr*J9» i©i5^3 

•5^. 4^lB-CtiffiESBBttJI 4 Srt&-/«eX -M nifi 
fig, $)5^^I4X-Mn-X' jfa^-t?^LTtiv\ £ 
©•^fcasi^CHt, KU-f-V2 2i:KBaEttJi4i: 
©#S©'>/i< it>-«4r#W^«ttlcrS*», 

[0 2 14] 3&fc#SKtt\ @^attS3i:g^« 
14® 4 i ©#ffi©'>/«c < t *>-»SrlW^«ttK: t, fo 

[0 2 15] «*.tfl|l-B©RB«ttJi4B:, P t 52 M 
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S&BSttJl 4 Xh 5 1 , + 2 2 

€ 3 t ©#S6-tttttf& £&&-£B£#tti6 
Ti"5 *><*>©, SWBEBBttJi 4 ©'>ft < <b *>-&©& 
fs«5S«:C uAu-I S©ffi'ME#«flJ*frT-4» 9 , 
«j|B#BOig^BB(R]«S?SJSttl 4 t B&fitttJI 3i© 

RKbiFftttfaK (ill) ffi*«ftBiftu, mtes 

SSBSttJl 4 £ Kl"ft2 2t ©#ffi©4>ft < b 1>- 

2©#fefcJ:9«iftBfc*«:rt±3tfari#Wcai> 

5c 

[0 2 16] *fcWI5S3i<K14S4 t^-K^^2 2 
©#ffi©4>ft < i t>-gp-eS3S»ttg 4 &tf~>- K wf 
■^2 2<OlST-)t^Wio-CV>T1>i^o 

[0 2 17] tt*.l£B£ttttJ|3|||:: 

jiwsfts* i ©s&BStt/i 2 3 ^»**n-f , ires 
4 2 rosette 24t^3 (DK^mmm 

2 5 bxm^tlX^Xi>X^\ r(0#-g-(dtt, 

&e 3 w t <D$mx\ mfem&m 3 (om^m&^m^.ti 

-KWt2 2t ©IfS^tSIB v— KNt2 2 ©IgJ, 

#ffiT\ tWBf- K i"f t2 2 0>&£fl!igtt©ttl£«r£ 

^not#<OS^ttS4<D»^|iiciiLTi4, 03 
T?RfiUi: , t>©J:B«T?*!K mrlBS^ttS4(CH:BtF 
IHv'— KWt2 2ti[Bj^5i-Ufc^ 0 -C. MnKStt 
55n*X&5v«:3n^X + X' ©MT-%©Jt^ s lf;&P-f 
5««*#6E U * it ttB£3uKttB 4 ©lgff © *4ifl- 
i£ i 9 t> IMS K v-f -V 2 2 * 9 fcftflBS'- K l~f ~V 
2 2 fc©ira£Wfc8l©ffi3Bai#&RJ£U WISH 
3^9 (cfiftBB&ttttJl 3 £ ©#® t TOftSg 
2 ©{gffl£t#£^£ bfc £ t It, «Wa->~ KWt2 2 

i cD#ffid>fetfriBB 1 ©«£#£-c©$t*lcra:, 

#<> fflBft 1 ©{R8»J**i*tf«tf"Ctt» MB*"-K 
W-¥2 2 £©#ffit::fattT, MlSJt^^a^lCfe?) 

K l--f 2 2 iK&SSttJf 4 ©#ffi©'>ft < £ fc— « 

[0 2 18] SfcMER&ttttXHKlH:, ■WF»S©V v f 
H*»©»Bf*»blWEf-KWir2 2«fcl*ilttT, 1MB 

tt, MBS/- -Y 2 2 i ©#ffijfitfgfc, MBf- F 
W-¥2 2fflJiC[ti) i ^5(CLfc^oT > MfE^sUXfeSV 
I45ESX + X' ©W-f %#**"*-a**!WWE-*'5 r. t 



[0219] *fcSfJlB>'- KKt22 asj£j&£ft2>i§ 
£\ £&tt&J|4©#tttt, ±iebfcX-Mn^ 
■Sl/MiX-Mn-X' ££|CRj£;£ftfcV\, 0J;Ltf&* 
*»bR»attt*mi: LT-)8«JftN i -Mn^^tt 

%-t2>z.kt>°jmx*h'). *fcttMnft^r*ru*v^R3Ji 

«ttW-efcoTfcit\ £©* 5 

ft rt 5 KWt22 ©#ft(c J; «3 fcSRBfl:* 

[0220] $e>icg!2tc^-fJ;p(c, 
2#»jfc*ftTvvfc^^T?fcRB«tt«4*, 04i: 
^•rct5i-3lK-e^LTtJ:v\ 02©#^8ai2 
RMHW4Jl4«r3JiK"C»j«U ^©flHIMKlftlt-t-r 
frC5aMttttJl4lcf*, KV^otnfltt 

7c^Xfc5VMi7c^X + X' ©JR^-%©Jfc**Jtlo-r5 

TMn»£#-r57ciSX&5l/->te7E^X + X' ©S^%© 
tBS3SiKttg 4 ©'>ft < i: t> — «©»SfiflBi^ C u A u 

- im<om>bjE%fmMr*btj:ix^i>. ft*j^©tt 

3 b ©#ffi©'>ft < t t>-SU*s*«E#*«fc 

£*VC^-5;K fe2>v^(4B9IE#B© / >ft< t fc-SB-e^ 

•5rtdS»iLv\ *fcE!2©J§-S\ S^fi$ttS4©@ 
S^ttS3 kB&m<Dftteti. Ta, Hf, Nb, Z 
r, Ti, Mo, W©5*>lS4fcl£2SEt±©5c^ft 

^©*Ktt»»T??g* £ titc&mm 7 ti n» - © 

7 1 ^MttftJi 4 i: ©ra-e«afiS;J£S!ci4 5 %^ U ttr 
B^ttttttJe 4 ^llmlfe^SS 7 t ©#ffijfi^(t, 
7C^Xfo•5V^H:7£^X + X , ©M-7-%* s «^1-S««* s 

#ft-rst©t#^e>fts. 

[022 1] 0 2 ft^ L0 5 tC^-t-^SKtt, ft^ 

m\i, 0^$ftTv^i5{--S^«SttS4ds@^ttS 

3©±ffl!l^c^$ftr^^5^, miBS3aatta4^@^ 

3 ©TBfcJIMt SftT t J: v \ 
[0 2 2 2] r©^, riMMMfK:*i^TTa»&*2© 

ssa^tt® 15, 1 1 ©ssMftttJi 1 4 , as^ttg 3 

©W"C«*»-a-ilft»«rS. WIBBl^O:®2©S5a 
JK14S14, 1 5©a*Rt5BBWHEB8UrH:. B2-C 
ttMLfctOfcBfllTffc*. 
[0 2 23] r©i 5 CR»Btt»4 i»B36«ttJi 3© 

T«Kl»J**ft<5»^tt, 0!lx.«ia6(C^-r < t5ftS/>' 

[02 24] g| 6 \£7F?is ^iffVT, if >W7m&fi& 

tiSbmamt* rA^rmm6, s»atte4, m^m 

ttS3, *att*M8 2, 7!>-«ttBlftt«*»B7 
©B"CaWiltSr»*L, BB8WB©W«K^^- 
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[0 2 25] Stem 6 \Z7frti/V ?/VX fy^^li 

[0 2 2 6] i-*t>feT*Ji6±K:, ft3©£BUttttJI 
2 5 , »2 ©g&S*t£J§ 2 4 Atf* 1 ©KttttttJI 2 5 

fcov*T»4H4rRWLfcfc©fclBltrc*>a. 
[0 2 2 7] ^LT^3a*Jgi-i, <g-£9MM£JI#tt 
jfttttt&iBU *^tt£*St*S£aHttttS4|;:i*. K 
W#l«0©*IIMltf *»bHJfcatttJi 3 L-fe^ 

tttet>mi««*»bllWET*l6lc:iSid»5li:tfc^o 
TM n tcttt 5 X ©*-?>%©Jfc UTt" <t 

©ft&flHg** CuAu-I fflOBB^jE&aiM^ -e* 

*K 9tl< ttS^ttS 3 t ©#ffi©'>* < 1 1>— S5 

>&s#g-a-<£!» k: $ jvc a a» , *> s ^ « ©*fc 

[0 2 28] **5|SfBS3SWKtt® 4 ±IE© 

[0 2 2 9] *fcl34, 5l^-T'>-K^>f-^2 2** 
■fSafHRtt, SSHKttS4*Hfi«ttJi3©T«K:» 
ritStftv^a*, !WBR!**ttB4#HJ£«teJl3©_fc. 

<uic^$^Tv^-ct.<tv\ r ©4§£-ten i {^-r~»- 

[0 2 3 0] rftt>t>Td>5>, Tifig6, 7 y -atts 
K #«Stt1»lflH2, B5t8£14«3, S&BSttif 4, "> 
— K 2, KtfftflM 7 ©JBTi»IBI£^/?S; U 

W 2 2 ©ttfrlft&*ttJt*H:B 4 , 5 -ef&PJ Ufc t> 
[0 2 3 1] H 7 £1*08 ft, *|SM©ffi©'»'^/l'^ 

[0 2 3 2] E!7-?i4, T^lbTifcB6, K&BSttg 
4, H£fi£ttS3, #BM£*mj|2* *JJ:V7!J-a(tt 

aMM4#HJe*fM3©T«fc#Jfc3nT^*. 

[o 2 33] rnrnxmb lti*> *i*T*ii6±fc» m 

2 tmm tfcB 2 ©s&esttJi 1 5 %.xfm 1 ©k&sh* 
a 1 4 zmm x^xsmmm 4 u miesr 1 ©s 

SSBSttJl 1 4 ±lc@5tBH4g 3 Sr^fig-f 5. *>4VHi«r 



v \, wiesb i ©s&bs&ji i 4 fttrttre* 2 ©ssa&tt 

ill 512, X-Mn^ (fcrtTLXtt, Pt, Pd, I 
r, Rh, Ru, O s ©5 *> ^1**1^131* fcti 2 
±©7C^-e&5) , Iff KliPtMn^, SfcttX 
-Mn-X' OfcfcLX' 14, Ne, Ar, Kr, 

Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb, RXfft±Myi.%<n 5 1 U 

*fctt2a^±©5c^-cfc5) ■ejBdM-s. 
[0234] *%wxi*mmm 1 ©s&ssttg 1 4 1 m 

3. fcfclWB* 1 ©K&BSttS 1 4 &u:S& 2 ©£&Bltt 
II 5Srfl}^t-57C^XS>5vtt5E*X + X' ©*&Ji£Jt 

[0235] /ijsmiias^^tts 4 <DBma^ ±ibo 

*^k$-Br-C, 7c*Xfe5v^{47c*X + X' 

W?*iRiK**fc«fl:S*5*«feK±o-cjgj«br 

[0236] Bfrtss^atts 4 <D^m, f^^asris 
-To BfrtE«i^a(c i o 2 ©s^attS 1 5 -era^ffi 
nmf-frbMwmTKmmK&m* u 1 ©s?s 
m&m i4ti2 ©ssietts 1 5 mxm&ttmmz. 

5r.t(CJ;oT, ^l©R^B£ffiil 4<DSP^t>^ 
[0 2 3 7] ^a«©7C^Xfc5V^{45c^X + X' © 
libfc*oT*lPU SfcflfflEEWBffli 4 t 

t>— «©is**Ki^, c u a u - 1 a©ffi'L-E^«i«*& 

-?i^oT*5t), L^t>MIE@^fi£tte3i:©#a5© / > 

t)«R!MBEttJi4©«H ! -S»^JI4*>, *>*v*tt*WB»£ 
^ttg 3 &T/saStttttJB 4 ©^^BBIr) 5 r. t & i 

[0238] *fcMISS»ffi£t41 4 fcHMBMtrfcljS^T 
H14iC*i-3g)Kt?^Lfc#^ *>SV>tt«-iMBa» 
io^J»*|R] © t (t Ttc^X *. 5 V ^ \t5cm X + X' 
©»«Jt«r«*K:/h*< LTE»*14Ji4«r»jSUfc» 

tt» KW*Kd©«fH«**»feH3t»ttJi3llK:rti*»5K: 
fc«SorMn K*W55c*X©«l-7-%©Jt*J»*10i-* 
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»*L<ttB3t«ttJi3iOffB©^*<'4:t> 

[02 3 9] * LTH 7 5 7 y -fiSttJf 1 

©±|cf4, h7>*«#l*JK: h7>^«Tw©raiB<S:£ 
ttti^^fiy-W7^|16, 16 (S3ft«tt 

[0 2 4 0] torBiii'^fiy-WT^Iie 

14, X-Mn^ (fcfcLX(4, Pt, Pd, I r, R 
h, Ru, O s©5^Tfta>l«£fcf42«£Lt©7G 
*-?*>*) , #£L<I4P tMn^, SfcttX-Mn 
— X' (fc/cLX' (4, Ne, Ar, Kr, Xe, 

Be, B, C, N, Mg, Al, Si, P, Ti, V, 
Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, &tra&±^7G^©5*>l«*fctt2 

[o24ii mm^?x3-*^V'<'fTxmi 6*»j* 

i-Sfctt, *T7U-lWtSl±fc:»i©Rj&«ttJll 
4 & U $ h fcHKre* 1 ©S^ttS 14±t«2 
©RM«ttS 1 5 ZMtfttZ* minim l ©£3il8fcttS 1 

4 .Rtftaia^ 2 ©sssatt* 1 5 r±s 2 c^-r t> © 1 
c-c*> t> , -r%t>ibMmm 1 ©ss&j&ttJi 1 4 2 © 

MMftil 5©5nigX&3VM45GlgX + X' ©0/£it 
<fc 9 t>*# < £*U UA»f> WSBff 2 ©S^ttS 1 5 » 

[0242] zLxmmmzM-t^b^i.'ixMmyv 
-m&m 1 1 (DRffix-imfemmm 3 ©&£«h§«©ki 

^T.fiyv'/qr^il 6 i: 7 U --fl8ttJI 1 t©#ffi 

[02431 ^*aami-^«t5Bfri2^^ >->^ 

T^H 6©7C?gX&5VM47n^X + X' ©^ : f%©M 

T^Jil 6©^>*< irfc— «©ISit1»3Stt» CuAu- 
I4H1JE7 y -SH4J1 1 i: ©#B©'>& < £ t>-S5l4#« 
[0 2 4 41 *fcltnB***^*l'$WT*Jil 6* 
HMOS Srife-r Ittic T WIBi * * * 1^/ V T * 

11 eta, Bw^©<t*mff«d^7 9-atttjii«i 

€ 1 tS*f{»l©ffil-[p]^ 5 LfcriJoTMn lC*j"f57G 



*x©JK^%©tfc**««lPi-***i:**#lEl-*. *L 

TfiiB^*7^Vi^'fT*Sl 8©dl>fc< £t>— » 

©tt**3sa*c u au - 1 Mom-bttrnm+xh 

9 > »* L < 147 y -*ttJi 1 t ©#ffi©/>£ < 1 1>- 
$jxTV^5i\ 5 v >(4gJi3#B©'> 
fc< t t>-»T«»*©<«HF-JHS*fcttilSftfirtl!6SJI*o 

[0 245] Mi27 y -BSttJl 1 ©W»gg|5T*f4, 

?fiy-WT7| 1 6ffl-?©£&^-a-fi&*tci: 9 0 
^X^lWcHUBBtffcSfU 7y-«ttJil©h?y^« 

*X#ffllcattfcJi*.e>*l.T^3. 

[0 2 4 6] rwipl-UT^Stvfcixv^VXf V 

let 9. 7 S -itti 1 © h? ? ^«Tw«oilbi« 

J§ 1 rt-e©«fl:©*[fij©*» t . HS^ttS 3 ©B£tt 
(H^Y^fpj) i:©H«-em»ffiSi!»aEft;U - 
©«a^tit ©Sftica-^ < mmmtK ± 9 , gaum* 

[0 24 7] * fcH 7 t^i-^v^w^ fc">vW7*§!8£ 

[0 2 4 8] r©&g-, ftfiHf-KW-^ 2WU 

2 2ft, ^f B «i§dS^t LTffii?A**!9»b* 9 , L*» 
fcKift«£S4fc©J|^£¥fT4#6lfc (1 1 1) ®^ 

-e, K9MttttJi 4 frb 7 y -ettS 1 $. -C©^ftSBlRj 
14. (Ill) B^CASlRl U »ft««^t < 4 

[0249] ftdsMC K W -IT 2 2 ©#R-^, S9fe 
att«4©«^tcHLT{4, 04, 5-cm^Lfct© 

[0 2 5 0 J 4fcBiJlS^— KW + 2 2 Sr. ai^X^^ 

[02511 08t4> 17 (i^-t-J/V^W^ tTy/VWT* 

[0 2 521 El 8 (C^-fJ; 5 t h 7 y ^B^IrI (0*X 
*IrJ) ©(^filliC^^X^iV^/W 7^11 6, 16*5 
tUIB^^^f-^V^/^T^ll 6, 1 en 
it. i 0 2 ^A 1 2 0 3 *f©J6Wm-C3Uj***t 

fcilftWil 7(cJ;-3T^l*bi^TV^5 0 

[0 2 5 31 ttC^^^^aiy^/^ T^Jil 6St«& 

til Tiictt^y-atttJii^rtSHrv^. r© 

Hffls03fc:*5V fcttfia^^ ^^a: T^i 1 6 (4 

ABtfttt TOSW) (cJoV^l©S»JKttSl 4fc 
^ 2 ©S?S®ittg 1 5 ©«|Ji«5tTf«***irv^. 

[02541 -titt>ht-nnstsm 2 ©sssatts 1 5 & 
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jgjgfL stress 2 <o&mt&m 1 5 1 ©siitt 

Ji 1 4«U itfj|EfU.RU { Jg2©K$ig&yil 4, 

•^77|16, 1 6 t U HfllB^^^^i^v?^ 
T*/§1 6fWSr«fig^l 7t?a*fc^ 
y^/WT^«l 6£.tfil&Si:Jil 7±l-7y-lKftHl 

■*3IB 1 ©£&fi£ttg 1 4 fit, ®2 ©&3£B£tt/i 1 5 © 
TC^XfcS^ttS^X + X' ©ffij&itKlt^T^t < $ 
ft, La»fcWB*2©£ift»ttJil 5Ht*MB«fc:J:o-C 

ttat^l 4»t«IS2©K»«*yil 5©5c#X*>5V^ 
ttjc^X + X' ©j&^*flWHWcHLTttB2-CttH 

[0 2 5 5] y -BSttS 1 *-C4rriUIHft» (MMA 

srifcf . utrraiwaafc <t o -c 7 y -m&m 1 1 ©jmbt? 
tt, *(FIB7 y 1 ©» JMR&«©tti**Srt 5 r 
fc * < x 31^ T*S 1 6 Ht^RBUfc*-*" 

5o ^^©ftlE^^^v^WT^JIl 6©tg 
HfX&SWiTGSgX + X' OJS^%WMnl^-f-?)Jt* 

7y-«ttJiifcisa*»5fcb*:^o-c*iiPi-5«* 

##&U SfcffJlE^X^^/WTXJil 6©4> 
* < t %-g6<Ogf B «ia(4C uAu-I ^©H-CmE^S 

il i©#ffi©'>&< i:t-»tt*SE^«»fc!SEorv^ 
5. IWES3MS^«*fc± 9 83127 y 1 ©ffi« 

h?y*HTw«*©«{fctt, *MS5«JW!:JtUTRiSi- 
5Sl|{-llI^X*-[p)lciH4(-}»^btvTV^„ fcfclKrU 
i^fi^-CT^il 6 SrB 4 -CtfcW LtcKmt 

ttJB4inaiK3jm-c»iab-ct>i^. £©«£ictt 

€ 1 6 fctt, KE^Ri©^**^^ y -mvm 1 ffiO 
Idfpj^ 5 »n Lfcri* o "CM n TciiiX 5 V M^tc^ 

X + X' ©JS-f%OJt****Pi-SfWli:, HEfllWI 
**»fe«nE7 y -MM 1 i R*Mlll©Bfcrftia» 5 K bfc 
dSoTM n \Ctti-Z>7i.mx ©W^Wlt*^*-*-** 

1 6©4>fc< ifc-SBOigS«it^CuAu- HOI 

»£> jE*aai*^-T»*> 9 , »* u < «7 y -«tt» 1 1 © 

S^ttlWBJHB©4>*< irfc-a-ca*©*^^**: 
[02 56] *:©&, 9 -SSttJl 1 ±fc*»ttf 

mm 2 , 3 . s^iKtts 4 s.0«ss 7 zm 
[0 2 5 7] 4^sn-?ofiKRsie (SftMaM) fc*s^ 



T> fflrGBftttttB 3 ©±fc» 1 (Dfc&m&m 1 4 SrJ^ 
f$L U $ 6> KHfJffiSg 1 ©K3&8£tt/i 1 4 ©±fcff 2 ©£ 

©KSISSffil 14lt ^2 ©Jjt&fl£ttJI 1 5 {^Jt-<T5c 

^xfo5v''^47cmx^-x , ©&$*##< 
< f*iIlE@£B£ttJI 3 t ©#ffi©*J>fc < £ 
^itiottJO^ L^t*frf2®2©S^fiStt^l 5 

[02 58] SflEm 1 ©S5fiai4© 1 4fttfffS2©5a 

rtlcioT, frlSS3^«KttS4l*@S<Ktt®3 
Stct5V>T, ffi£B£MM3©ttA*8K*©ft**5: 
5 r. i * < , ^«HHfr?*»6ai!l»^-K:a9»c««l 

tfII5R3S^ttS 4 t 3 t ©#Bnc£tfci£ 

sstts 3 ©wk»H*Y*siicia**n*. 

[0 2 5 9] *»W"?I4» «M0aSrltL-Cv^4:*K:. 

S(riBS§SJKttg 4 t SSiBttg 3 i: ©#ffi-ejtfffSH!©8 

ttJi3©iSfi«3i»©i6ijtc*s«-srfc*<, L*»%itr 

^HKttS 4 i H^fltttJI 3 IB-eJS^-fS SElMS^aSEIMi 
^{Clt^T^t < , J:#:«)IC(4 7. 9X1 0 4 (A/ 
m) K±ft«^i-5-i:*-et5. *fc*9BR»lKttli 
4 Sr^KSFglrfe^THl 4 fc*rR»«ttJB 4 t HfilJc 
3Ji«E-«e*U-Ct>ft<, i©«^fcf4JIMBaSr»*-r. 
fcKioT*lEK!l«ttB4|!:M:, Kff*[6j©^W«« 
^e>@^tt« 3ffiHC|Rja» 5 I- Lfci5otMnt»t5 
7C^X©iS^%©it*/!i 5 tiJP-r'5«*t, Bt(IBfFfl®« 

5c«X©Ji(-?%©H:**sJt*Pf*«Kt*tWff*. * 
UrDll1ER!l*ttJi4 ©^*< t t>-»©l**«3i^C 

u A u - I ffl©BK?jE*«ai»^--cas> 9 , L < »B 

3 1 ©#ffi©'>/,c < 1 1 -mmm&ftmz $ 

©i&^-^»* it o t&o"tv> 

a. 

[0 2 6 0] Tfcfc^rollJS^lCdoVTt^- KWt2 

-V 2 2 ©»*k: i 9 r t W 

t S. JfcfeflMBS'- KKt2 2 ©^®^S^«tt® 4 
©B*«fKBLTH:H4, 5-CRWLfct>©i:ia]*-C*> 

-So 

[02 6 1] 4fcMIE->- KW 2 2 ^ 08 l^f 
rt«W*LV\ frtE">-KW^2 2©»rilKJ:9ltr 
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£ 7 V -m&m 1 £ ©HTa§J*33fc*r&«ff 

[0 2 6 2] i9ti, ^IPJlC&ttSx^T/W* 

[0 2 6 3] H9R:iSrJ:5K:, T*»feT*)l6, 
BSttg4, @5SB&tt@3, HMSttt>NIJ|2. J8ttF7y 

-*ttJii^«»UT««*4irv^s. SfeKWE^y 

-«ttMl©±fctt» #8tt3:>f>IM2, B£«&t£J§3, 

[0 2 6 4] £fc x TttA6*>&ftffJ|7$-Ce>£JM( 

©W*lfcW:^-K'VT*Ji5, 5, ft€8, 8 #81 
SSftT^S. #^«EIl/iV^LIl|7T*tftWLfc 

[0 2 6 5] SSS^feto^TttB 1 0 &&m\sft&b 
WLW-tZ. MMW^2oosattti4, 4£ 
S 1 ©£3<HSt£S 1 4 £*2 ©£3&filttJI 1 5 <D2Mffi 
JBIt-fS. flftCSf 1 ©fiSHBttS 1 4 t*B£0H£JI 3 £ 
S Lxmm £ *u * fcf& 2 ©£!MKttff l 5 ttMlESfS 1 

<D&mmm 1 4 fcssuT^ricSiis. jothb 1 

1 4 2 ©£&B£ttJi 15ti, ±C Lfc x - 

[0266] jtttattfc*s^?fttne$ 1 ©K&atttJi 1 

X' ©lidiJtJ: 3ft, #£L<l3@5tBSi£®3 

*fcfii5^2os?sasttgfi, ^sfctoT^iim 

*tttm-C»J*SftTV*3. IMEffU ©S3MB&JI l 4 

x ' nmjfc&Rxf&KmM&m commm tm 2 -crh u 

[0 2 6 7] jftRfg, flMefflSrlSf. «lfiaM6»cJ:o 

s&kisji 3 ©eftfltite©ft3icfr£i? s r. £ 4 < » * 

Y#filfcB££ft5. 

[0 2 6 8] *38W-CHt % «Mlcfc^tl£Hti 

3 1 (Dftm-vmummm&m 3 ©«*«&*©*!)%*;» 

ttS l 4 £, ^aicioT^^IiJtS^d^am^Jc 

aett-t s©t3ffiBtt*iBj«Ty»***ifc» 2 ©£»«<£ 

^m^-a-a#Sr#5r£d5Wf6-e&5 0 *»HfcJ:ft 
tf, 7. 9X10 4 (A/m) «±«)S3ft»^K||l*JB 

[0 2 6 9] %mm&<DW&ti® 1 1 £ jj*£ft-C^5. 



IH 1 1 RMHBSttJi 4 . BS&ttJI 3 icftd* 5 
MLfcaSoT. Mn(vl*li-57U^XfeSV''tt7C^X + 
X' ©B^%©Jt*#*»-*3«lftJS:ftqeEU *fcfttB 

Rmm&m 4 ©^« < £ h-wo^mmttc u a u - 

1 aosf'tE^ftliWft^-c*) "9 . Li» t»* L < tttte 
HJ&BttJI 3 £ ©#ffi©4>fc < £ fc-tttt#»£1K«fc: 
Sft-CV*ft. ftd8|WE*B5©d>ft< fct-»T?ttlWBR 
tttttt* 4 £ B£8*ttg 3 £ ©&* fflfc *> 5 v %»|»A 

[02 70] ±12© £ 5 KlSttttttJI 4 |C X BfflttttJI 

3 ii|pj^5 lafc^ctMn K>irtS3fc*X*>.5V>r45G 
HiX+x' ©JB-?-%©Jt*i»ltJiO-f-*»K*#ft"f«a 

*tt, l^u^»K*^v^■c«nERilaMSfeJ■4*5c*x*>5 

^»5c*x + x' ©]RiF-%iJS*:#v*8 1 ©SKttttJI 1 

4tf20SiH411 5£^StT^Lfcr£|Cl 
jSE9"t"5o -*-4t>%JIWaaKJ:oT«[E«l©S!l«tt 
114 £^2 ©K&ttttJI 1 5 ttiK^te*5re-rdSift|B 

s&attji 4 ^*n— ft: Lfcffl^c^s c £ ttfc < , mm 

SS 1 ©S^^ttS 1 4 T?*,ofc«£-ett» fe^£ LT^ 
2©S^ett«l 5-CfeofcSP»tlt'<T5c^XS>5V'> 
f±5c^X + X' ©iffi^Jt^t^@ff^#ftU MnJi 
*f-t?>56iltX&5V^7C3£X + X' ©«■?■%©**«:*■ 

^HIlPi-«*«**feLTV^5©-C*>*. 

[0 2 7 1] *fcitfrfBK3£i&ttJi4-Cra:, @Sattg3 

xmw.^Mu^.m4(Dycmxh6^ti7tmx+x' ©«a 

^tfcz>s«'>1-5^^#ft1-5'b©£#x.e>ti5o itt 
Ji^^SJC <£ o TWIBS^att^ 4 £ H JgttttJI 3 £ © 

m 4 £Tfi&® 6 fesvMi^ag 7 £ ©wcfciwaBriafc 

*i««tU HfriBT*«6 fc©#BiE»» *>S^[iWI2 
^a7£©#a£^|rtJV^-Cb. «rE»B5Kifti!j»5fc 
Lyt^oTWSR3HKttS4©5c^Xfe5V»tt7C^X + 
X' ©«j«it*«^-t-5«*as#«Ei-5f>©i:#A.6*L 

[0 2 72] «j3«reS3MBttJI 4 ©BSfiSttS 3 £© 
*ffi^MB*ffiiR»«©ffiKj8rt<53cJ|fX*>*v^tt3c 

^x+x' ©m^tfc. fe5^ttfrEK^tte4©)^Ji: 

^fC H UT (40 3 -vm m Lfc h © £ CT?fc So 
[0 2 7 3] * ^ (DMMmc&^r h *s— KH"t2 

TV^5 <> i"**>t,Hl 2K*1-i5lilTiWi6±K:*>- 
K^t2 2fc»)*U 4blCttBS/-KW-Y2 2± 

3»K*»bB)i<5R3i«ttl4Sr»riW5©-C*>*. 
HnBS9MKttJl4±©||fllAttH 1 0 £ra«-^&5,, 
[0 2 74] mrlH->- K W ir 2 2 $ ixfcS^ 

4 fi , K 2 2 ffl©g Sr^ 3 ©S^filtt 

§2 5iu asitti3«©i^f i (DR&m&m 2 
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3b U BtffBfU Sg 3 ©S^SSttS 2 3, 25©ffl 

[0 2 7 5] H4-Clft^Lfc»i:l^«{C % fgl&VLSg 
3 ©£5JH8ttJl£ ^-f tl X -M n 5 l^ttX -M 

n-X' U ^?,l;l2©gMi2 40 

5c^xfcsv^7c^x+x' <om^.it^<D2m<D7im 

Xfe5Vtt5n*X+X' ©m^JtlEit^-C^ 

* £>(;i±12© J; 5 lo»j*JfcfcWSrt-<5 - fc T-tffiBv'- K 

^t2 2t!3 ©K&BStt® 25i ©#ffi©'>4 < t 

©S&BStt* 2 3 t ©#ffi©'>&< £ tH»«r#»^tt 

[0 2 7 6] mrl3->- KW + 22 tt, tMEIl&BttJI 

3i©#ffit¥ftft;frftf-E'k^i5i© (1 1 1) E# 
ffiSfcEfabfctw-efct), r©i?^-KKt22 

id aBaneiftrt-sfcwfcfca. spumes'- Kw-ir 

2 2©ttKfco^TttH4fclWeat>.5#, «re->-K 
i~f 2 2 tt*«tt-e WifcfittWftr *> 5 r t t 

v\ 

[0 2 7 7] mi 2l^fJ:5{-7!J-«ttgl ±9t> 
H*±«fc»* * ^SS^fiSttS 4112 $ tt 

5. m»H2-CKIHLfc#J*t^<ISIC-C*>S. fcfc* 
L7 y -attS 1 «t t) t H*±«fc»**ix*R3iHJItt 
S 4 fciifrfB? y -B&ttfl 1 J: 9 t H*T«K:3l?J«*n5 

s^atts 1 1 mm\c 3 mmx-Mtfi l-c t> i v \ 
[0 2 7 8] m i 3 ttfi^a^w^ji^^i-x^ryv-^ 
i* w</u:7S^ig|fi&*^©flWB^ifc s„ 

[0 2 7 9] HM&fflfclfrt-J:, lEjAftfc&llMfc&feiigL 
j^fv^7 y -ttttJi lit) f>TM©&3H8ttJf 4 ©fg2 
©K33ifl£ttJi 2 4 &tf:7 y -M&m lit) fc±M©K& 
fltttJI 4 ©SB 2 ©£3£&teg l 5 ##&«BMI:*Mtt 

[0 2 8 0] *fc±fBLfcSa/£fc»J;:it), StiE^y- 
«ttJilJ:»)t>T«©SI*«ttJi4fcB:» @5£BSttJl3 
ft, KWt 2 2 5 fcLfctfoTjESfcX 

feSWixiiiX + X' ©MnK^5Jl§(-?%©Jt*#*S 
ftrt"5«**#ftL, EB*ttJi4©il>*< fct>-«© 
**«attSCuAu-ia©Bf'C!>jE***»feril»>» £b 
lc (111) 9*URB£ffft£ffl U L*»t>#*L<tt 
IME*>— KKt22 AtfBftttttJI 3 ©#ffi©'>& 

< t b-n\*#m&vtnt $*i<s©-?*>*. 

[0 2 8 1] 7 y -S&ttJf lit) h-kWOR&tit 

14g4('ft, H^attS3i9(C[^^51-Ufc^o-C7C* 
Xfo^V^TC^X + X' ©Mn{C*H-3JS J F-%©Jtsfs# 

©^fi«ig* s CuAu-I m<DWfojE1j&fr b fi£ t> , £ 



lit) t±«K»*S*bfcra*«ttJi4 ©tt&£fflt> 
(111) ffi*»SBtfE*El«il1-<5. 
[0282] 4fc7y 1 ©TftiJ©H3§iS£ttJi 4 
KWt2 2t ©#ffi#.tfBj£8£ttJl 3 t © 

-KWt2 2t ©IWifflg, S.O f @S<ffittS 3 t ©# 

e4©7C^X&5V^I4x^X + X' ©Jl^-%^^1-5 
£©**©#&», i^-KW-t22 
&tfB£Ba4Jf 3 i ©#S-efliTER3fiiKttS 4 #39) K 

[0 28 3] y y -ttttJI 1 ©±ftfc}!Mt$*ia 

K&satjf 4 -era, m&mt&m 3 1 

©jc^xfcsv^raTc^x+x' ©is-T-%d5«^i-5fa« 
as#£l-5 0 *fcTa/«cif-e^$itfc«l|g7i©m 
■ctlB«a:ifcSrjB-f?r«tt^*)5. £©£5fc««B7 
fc©IHrt>ia^ttfciBUt#&K:ri, iitriE»8ttJi 

4 ictt, 7 1 (oRw&mas^xmm&mm 7 \c 

iRj^^tCL/c^oT^pgXfo-S^H^X + X' com? 
[0 284] fltHB->— K^-r-V 22 ©^M it), 7y 

-^tts 1 i t> T«i©sii«ttJi 4 a» e> mriE7 y -^tt 
siit) ±fii©K^fi$i4S 4 *-e©#s©sagersira 

(111) B^ffi^ffiftEl^L, 

[0 285] ftioiifjfEv— KK+22 ©Jg^tt, III 1 
2RT*m 1 3 {c*-fi 5 IE, 7 y lit) tTflS 

©K&Ba4Jf 4 i Ttts® 6 Mfc»jfct 5 r. i «St3E 
ft*©|pJ±Sr«ii-ef S6*W-efe5. *j3l)WES^-KU' 
^t2 2IJ, 7 y -BtttJI 1 i 9 *> ±fflil©S3fi«ttS 4 
t 7 ffltrjg^JtiTfciv^ 

[O 286J014, 15 tt, *5IW©AMRSIflS5Sfi 

*ta*^©*i§*^-f»fffiia-efo.5o 

[0 2 8 7] 111 4(c^-f-i5ic, T^P>^«£14® (S 
ALI) 18, (SHUNTS) 19, ^itF 

iKmS^CS (MRS) 2 0#aSttL-C«I$iVC^5. 

[0 288] ^Jxii*trf2^<KttS 18(1, Fe-Ni- 

«:, N i F e-g-^(Cit)^fiE^^-CV^„ 
[0 2 8 9] fl&1EB85«#Ul2 o©±(crat, 

i^^fiy^qr^i (RsaattS) 2i, 21 a* 

^^^i^^>fT^Ji2 1, 2 l©±CJg^$tl5. 
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[0 2 9 Oj Sfciai 5 -CIS, h 7 y (m*x 

1^7^2 1, 2 1 Sr^U HtHE^*^ 
y-WT^!2 1, 2lB*Si0 2 J ?Al 2 0 3 ^ 

[0 2 9 1] *LTltnE:*****J'SW7*Jl2 

1, 2 1 fttflWiEiSfetlW 2 6±(£, aStfiSil (MR 
g) 2 0, #0N£JI (SHUNT®) 1 9, RXm&& 
m (SALi) 1 8Sr^1-5o 
[0 2 9 2] IBfcWicfcoVvCHU ^K©^ (*t09 
ffj) fc*j^T» JitJfB^^^V^WT^Jf 2 1, 2 

1 1 OSttttttJI 1 4 ft fg 2 ©EaUBte® 1 5 <D 

2 s. 

[0293] m^mm 2 0 icgi-swi^ss 1 o^sm 

&J§ 1 4 *»rtU flfflefltftffiffiJI 2 0 KfiMBg l <DBL 
tttttt* 1 4 LT, % 2 059Mttt£JI 1 5 

a. 

[0294] 02 xmm L-tcWr&tmm^ 1 O 
tL< liO&eSiJi 20t ©#ffi©4># < £ t>-SSte# 

msytmiz ^ot^^ * fcfrissg 2 ©s^atss 1 5 

v ^Sftftfiricfc: ifiv ^^tfetmic i o TJgj* £ tlX 

«j3«re» 1 (DR&m&m 1 4 2 <os3m 

ftil 5<©7U^X$)5VM47C^X + X' (^iffi^JtXU!* 

[0295] i^©asrjfe-rrt{c < to-c, MfE^ 

xyi?/^7^l2 1, 2 1 timIIS^1fi©i» 2 0 t W 

^tcsiajc^iu Mis^^^^-^vv?^-fT^g2 1 

taasmS 2 0 b<DftM-e$i&%i'9tB.R&m&.-rz>o 

[0 2 9 6] *mw-eti. jSc.m&.fflz33^xmm&%iM 
2 0 tnRffixmwmmsim 2 0 <rfe&m&s<oiRX. 

fcgtt 5 £ £ W^V«T-^$tLfcf5 1 <Z>5t3£«fcy§ 

1 4 &&m\z£*ox^mm&?frbmmtt&m 
•tz <D\cmmmtmf8.x]&f8. $ titzm 2 oKttttttA 1 

5Sr^L-CV^«0-C, %MQ ! mic£'oXM%1&mm2 0 

tf, 7. 9X10 4 (A/m) ^±©£&3t3-B*#£#] 

[0 2 9 7] *fcx?^fxy^7^l2 II*, fife 
Rf£PW«C*5V vcH 4 £ ffHftlc 3 JIgregjft L"Ct> <fcV\, 

2 oMtziiis i oR&m&m 2 3 U $ 
e> icmib^ i ossa^tte 2 3 icfli 2 <DR®mi&m 2 

4, fttf$3©£3£8$ttjf 2 5«r»iaT»*-*-5. 
i*«nEI(l2©R3i«SttJi2 4©jc»X*>5V^tt5s»X 



+ X' ©»^*tUftlJ^3©R3M*ttJi2 3, 2 5 

©5c*x*>*vni5a*x+x' ©a*jti9t>/h*<f 
5. u < mum* i ©sa&G&ttJi 2 3 1 mm& 

gig 2 o © JMfi©*fc < h i>-MZ#m&ftm\c t » fc 

[0 2 9 8] rO<t5^t-C^$tlfc^^^^3iV^ 
/V7^|2 1 K» URM&a* £ , ffrlE^ 2 
BSteg 2 4 #*Ud£tt*jB U ft^TMftffilci 9 % 

1 ft tffg 3 OKiMtttJI 2 3,2 5 t> S»J^ffiSrSi-o 
*UTflM0^OlWE3:^^^*^''WT^Ji2 1 fc 
tt, K)¥*l«l©"t'BMI**»6)«ftffiflJi2 0«k:W!a»5 
(£ Lfc^o TM n (d*f-f Stc^X <DlS?-%cDtt:^*SliSQ 

IWafBMil*d»6ttB«»ffiWJi2 0i:R 
fcHBSKGja* 5 K Lfc^oTMn t£*l"f 57ciitXfc5^l* 

[0 2 9 9] l9IB^l4vbS3©S3SJKtte2 3, 2 

4, 2 5©»J«2itJWWflS!KHU-Cttea4K:R«Lfc , t> 

r^a 2 1 cD«a^ftu?Kj?^tii L-ci4ia 5 (c^-rssfi 
iKttg4ti^«-e&5„ 

[0300] t.tz^.(ommmK^xh^~} f ^ J r2 
2Sr«Effli-*=.t^T?#5. BfJlBv— KWt 2 2 

t)W^fi^W7^i2i, 2 1 ^es^ffi^ts 

2 o oTfflJU:»***b5ii^lc, mrlEv'- kk+2 2 
SrtiJlB^^ ^.^^ ^^--f 2 1 OTfiStc^fiKi- 

5. fttsmi 4 0#&ttV-KW-¥2 25rfflV>-Ct 
AV\ -ro^g-tt, mFlB^^^f -W^WT^S2 1 
±K V— K W t22 ft Jg|*f 6 . bSISv'- K U"f 2 
2 J: 9, SIS«ft:**ifii±**5^t*T?fr 
5. WIS i/~ KKt2 2 (O^SWit, MMfttK^ ^ * 

tti4, 5tH«-e&5o 
[0 30 1] ±|2LfcHl 4W11 5t*fAMRS 
^--Cfi, WIB3i^^^i>'^/MT^g2 1, 2 1 km 

sieftjf 2 o k ©jMB-e»£r asaftSte-atite <t 9 , 

HI 4, 1 5JC^1-^SgEg2 0©E««*S, 0^X 

^sate 2 o odm*© fi&ib^ia^x^iRjKfli*. 

&tonffii>w§5.t&tfLS2o*mtizmcft£. 

mtts i 8 *5 1> it b-r»mm^^/^-\c «k o , mfs. 
^012 ooD**«:«/wr^aM|i^Y*r«iiK4*.fe 
Jift. X*rtiU:J|MilKft*ixfc««C«IIUi2 0©DfW 

Ji2 0©D«tt6oBtff»IUJ:»rs«tfl:SCfl: (a^SSi 
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[03 0 2] Gfttttt®iHb#ffltt Z^lRjT'fc 5 , 

[0303] 13 1 6 tt, 01 frbWi 1 1 fc^-f fi^fifci 
SJifcK** 5 '-y K©«KS*e*K* 

[0 3 0 4] «f*4 0tt 4 «*.tfN i F e 

0©±fcTf^*y:/Ji4 ltffcjfcSjh/tvvS. SfcT 
8B=¥^s'7'B4 l©±l;:tt, 0i«v>LBl5i:^tI 

«SB»**?- 4 2 ©±fctt, ±&* + ?^I4 3 

ttlBJ:tt¥-lry:/Jl4 3©±l~tt. NiFe^ 

[0 3 0 5] KllSTSi5^^5'7 P S4 12W t ±»3 J +;/7' 
I4 3IJ, tflxtfS i O-^A 1 2 0 3 (T/W5-f) TjCif 

©i»*ttJftfcJ:o-c»j£3;tvcv*4. Hi 6fc*1-J:5 

fc, TSB d r^5'7'S4 ld»P>±SP=¥^s'7 , g4 3£T© 

i©=¥^;/:/gG 1 tfvh 

[0 3 0 6] #JMmU:eLfcJ:5K:R39HBttJi4© 
[0 3 0 7] 

IPI*KK»aittJB4SrSi!c«»*Jt*»e)452Ji (ffl 
©£&fi£t£)§ 14tf2 ©R&8H4B 1 5 ) T-JgfiK bfc 
#-£ (Uttfl) b. H 2 0 5 fcflWEK»«ffii 

3 0frlJ|-C«j$UU§£- (Jtttfl) ©*^A'Sr«* 
L, *1>-^/i'fcBICK*fl : ©*Maa*#A.fci:t©, 
2SaMS^-«ff (Hex) fcfiaHEfl:* (AMR) £ &H 
£Lfc. fttSfSf^att, 2 0 0t£t±-C2«±O^ 

OttMUl) IBI«Jl&i: LTtt, T*»6. THSJI6 : Ta 
(50) /yV~m\mi : [N i 80 Fe 20 ( 4 5) / 
Co (5) ]/#BStt*!WJf 2 :Cu (2 5) /Hfc« 
ffif 3 : [Co (2 0) /Ru (8) /Co (15)]/ 
181 ©KSiiBSittJi 1 4 : P t 58 Mn 42 (1 0) /|g2© 
£ttM£l : P t so Mn so (110) /fitgJI 7 : T a 
(30) 

CtttkMl) T&JI6 : Ta (50) /^y-B&teS 
1 :[Ni 8() Fe 20 (4 5) /Co (5) l/^BSttTO 
12 : Cu (2 5) /H£*ttJl3 : [C o (20) / 
Ru (8) /Co (1 5) ]/S»ffltl3 0 : P t S8 



Mn 42 (1 2 0) /$mM 7 : T a (3 0) 
(Jttt«2) :Ta (5 0) /7!J>-»ttJi 

1 :[Ni 80 Fe 20 (4 5) /Co (5) ]/#&tt*W 
i2:Cu (2 5) /lgfflti3 : [Co (2 0) / 
Ru (8) /Co (15) ]/S^iK14S3 0 : P t 46 
Mn 54 (1 2 0) /ftfl7 : Ta (3 0) 
0fc*«3) Ttf!Jl6 :Ta (5 0) /VV-W&M 
1 :[Ni 80 Fe 20 ( 4 5) /Co (5) ]/#*tt«frl« 
12 : Cu (2 5) /itltti3 : [Co (20) / 

Ru (8) /Co (i 5) ^/Rmmmz 0 : P t BO 

Mn so (1 2 0) /%mi§7 : Ta (3 0) 

4) T«616 :Ta (5 0) /7!J-*ttJi 
1 : [N i 80 Fe 20 ( 4 5) /Co (5) ]/#*tt*IB 
|2:Cu (2 5) /miZM&mS : [Co (20)/ 
Ru (8) /Co (1 5) ]/SSSffii3 0 : P t 52 
Mn 48 (1 2 0) /®mm 7 : T a (3 0) **S±l3fi5 
aai»©*«HdRffSr*t>bTJs5, »tl»y^ho 
-A-Cfc5 0 SfcN i Fe-g-&&tfP tMn^fflT# 

[0308] ±b©£ oK&-y-i/-7M-i. R»mtm&. 
^©jiH[Bics*j*-c*j«$ji-cv»a. ifcs^fiSttS 

©«B?tt, £T[^ C 1 2 0 A t Lfc (Sllfitfl 1 ©li-g-fi 
J|$l©£8MKttJ|l 4 &j|$2©KBH8ttJ|l 5*»*U 
fcBU?) . 

[0 3 0 9] 

1*1] 
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ft 



ft 



ft 



6 



SIS 

<n 0 ^ 2. 



G . G 



IIP*- 



0 



.ma 

ft ,S , St 



ftsi 

#£G 



f <» 
o Q ^ 



[0 3 1 01 *Itt^^7>^««!!«4riteL,fc^O|| 



5 mmm i aiwtiMa i mim^m 3 ton 

[0311] #®«5tSr*S^ffitc-r5lci4, P tM 

1 &tfit$fc0ij 1 -CIS, HfettttJI i ©ff B5K*-r*KS* 
mti-moP tSJ45 8 (a t%) T»*>5©fc:*tU Jttt 
#J2, 3, V>fc^P t*-?&5fc» 

[0 3 12] ftK[£*!ft-fraUll (Hex) ]}fB£ji,T* 
Six *K«l-CHtl7. 4X1 0 4 (A/m) 



Ttt^fci«£*lSte*JIW/.h<S < ft 5. JttfcflJ 3 , 
4tt, Jtttffll. 2±0li*#v«flaMS£*JK:4i:a 

»■« 1 KHi»fc*v\, 
[0 3 13] *#^£IMt'&*ff*r£CStfSfcH:» 4 

•rRmmm». mam** ufc t § u:*am!ttfr?-a»& 
^^te^u^^^wfcitojfcfcifi^p tMn 

P t 5O Mn 60 tfe5, 

[0314] fc«b««b-^i-v^3ia«jJ5ciiiuaifc»ia 

ir^tiTV^r irtaS-CfcSo S-a-^HT^St, B 
[0 3 15] ±iE©2o©&#£»fcLT^.5©tt, * 

JfcWS£-t-.6t>©©» licit-* Si, PtSis# 

[0316] imswchu dai»HKc»v^r, s^attt 
$*ifcsg i (D&mma 1 4 *jiwju wisHse*^ 

fc» l ©KgHttttJf 1 4 Sr^brsBBttftlMfC*** 

[0 3 17] ^lC*^^T?t4, S^JKttSco b-^K 
Vfc&SUteat* (Hex) tOli^tCO^TDS^fc 
(Ell 7) . Xft£fflftL&ftRAIIt (f«Ii Kl*S 

B2 tmcTh*), tt®M5<Dmmm*®2 0 tmtv 
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(5 0) /yy-m&m \ : [N i 80 Fe 20 (4 5) / 
Co (5) ]/#»ttf^l2 :Cu (2 5) /@5&& 
tt|3:[Co (20) /Ru (8) /Co (15) ]/ 
SB l ©K$$:teJ§ 1 4 : P t S8 M n42 (1 0) /%2<D 
&3m®m : P t S0 Mn so (X-l 0) /#»J§ 7 : T 
a (3 0) 

(VOSms) T«616 :Ta (5 0) /7y-«ttJi 

1 :[Ni 80 Fe 20 (4 5) /Co (5) ]/#BStt<pM 
12 : Cu (2 5) : [Co (20)/ 

Ru (8) /Co (1 5) ]/K3&B&ttJg3 0 : P t S2 
Mn 48 (X) /&mj§7 : Ta (3 0) ftio±fS}g3!ll<F 
©&ttttBIJ¥£*;fc>LT:}o9, 

[0318] SHJ£0!l 2 T-H:. iBORIftfcfc:*-*- J: 5 
fc, m 1 ©S3£B£ttJI 1 4 <DWk&$: 1 0 A "CHS U % 

[0319] ±fsw#^>-y/Kcfi*aa?:JiLfc^. 32 

#yg£-fi£# (Hex) ©±t££«l£Lfc„ El 7(C^ 
•*\fc5fc, P tMn#&©h-*/Hg|ffas*t<ft*l,ri 

«: s » if. mmm 1 xt/jt«« 5tt ic#&m<&MRti 

*t<ft5r.i:tf5:fc>^3„ 

[ 0 3 2 0 ] Hlfc0g©J§£\ PtMn^Ch-^g 
ff£J?< LTVK SMmil* *2©ESJ«ttJil 
5 LTV*< JtttWSfcJt^AaHcSE 
< ft 9 » h-^/HWW* 8 0 A£l±Kl 
ftSi:, 7. 9X10 4 (A/m) Et±©3afctt£«# 

[0 3 2 1] it$*#|5©#£\ 30<D 

iW^l 2 0Aa«et±IC«Si: % 7. 9X104 (A 
/m) £Lh©SaM$^«E»«r^C5*, 2 £ D 

fctt, WlSS^ttS 3 0 ©JS£^£ 
HKflteKUt^T*!? < Lftttfttfftkftv^ 
S. 

[0322] ir5-cr©^?>, mmm2(DXo 
14 km 2 tosssmm 1 5 © 2 *-c«* ufc»£\ g& 

r\<mBtoftm&Kft^frmMmtn?Mf%ztitzm2 

[0 3 2 3] *38WCI4H1 7 5 
^BSttB©h-^/w^J?Sr8 0 A^±{d-ftv« 7 . 9x 
l o 4 (A/m) fiH±©saJM*^«J|L*#fe*i«ri:*s 
fc*»9, r©t#»l©RMl*ttJ114©iW*Sl OA 
t?fe5rW>?>> 92©SttttttJ|l 5©M««r7 0A 

[0 3 2 4] fcfc#38WCH:, SatttttJI^BtaR 

(SR*«M&) fc*5^T\ MS 1 ©S^ttS 14tl2© 
SSftflMiJI 1 5 © 2 JBTrtftfc Lfcii-g-KjottSSg 1 ©£ 



&«ttJi©KB&. (Hex) tvmmc 

o^Tlk*fc (018). SitMfLfcfy^KDl 

m2tmc-?h?>o 

mMW3) Mffl&b L-TIi, T*»b, Tflfii6 : Ta 
(5 0) /7!J-iKttIl : [Ni 80 Fe 20 (4 5) / 
Co (5) ]/#W£*|RUI 2 : Cu (2 5) /@£JB 
&M3 : [Co (2 0) /Ru (8) /Co (15)]/ 
Sgl©K&B*ttgl 4 : Pt 58 Mn 42 (X) /Sg2©£ 
St&ttg : P t so Mn so ( 1 2 0 -X) /&&J1 7 : T 
a (3 0) **l±IE}S»«t»©**HtBWS:*t>Lr*J 
9, ¥tttt*^^ hn-A-e*><5. SfcNiFe-g-^ 
*tfPtMn££©T#*©**ttiaj*Jt«ri5*U at 
%T?*>5. 

[ 0 3 2 5 ] i5 1 ©K&JKttS 1 4 ©WVtfJlttSftft 

©iM'T'VvSr^jtU ^-f-V^Hd^aSrffiLT^ 
(Hex) ©*#££ai/£bfc„ 01 8fC*rT 
±5K» IWa*l©KB«ttJBl 4©JBWXjJS» 3Ad> 

e>3 oA©®Hrt-efo5t, ^*ig-a-a#r±7. 9x1 

0 4 (A/m) £J(±(Cft5C: tflSfr^S. 
[0 326] ffifHB 1 ©£3£B&tt/l 1 4 Ht, SStBSffif 
3 1 ®We#tMiS:§otJi)|: P t i*5#< £ti 
-C*5!K H3i^-Cf±5 8 (a t %) X$>Z>. ^©»^f± 

3a«tttt#tffli<ftoTv^*. r©fc*, wiami©s 

&8&14S1 4©l^»dSJ»<ftt9l-f*5t, KttUtv* 

W6>*»*± 5lc*U^Sa*»^«ff©«il>SrJB<. 
[0 3 2 7] rnt#U M12SR 1 ©£9MttttJI 1 4 i 

<-C^5©(4, ;&&3£J;oTlfn©K$S£ftJll 4 

t, 5c*^iisrjeu^v^2©s3aiKttSi 5 t©rat? 
hti&mi (DRmmmi 4<D\2&±mKt>itoxmz. 

Z>h<Db^7LbfrZ>o turr©tfj«ia«k:J:9, f(i 
©R3*«ttJi 1 4 (DWtKXi&MSmi. 9 t> P t 

[0328] r©«t 5 K.*mw\c&^x±% asm** 

«lf*riC**Sl!:H: % Ell 7T?lftB^ Lfci 5 fRA 

sic «t o T^iMiw^ *»e>aai*^KSEii6 L^-t-vNan 

ttMl 5Sr7 OA&litML^ mi 8XUmLtzXo 

fc, ^|g©itic*5v>-c@satt©i:©#ffi-e*ll-g-«ffi 
^*t^1-5fc»lcp t*d5#< $ftfc£U©K3Si8fl4Jf 
1 4Sr3A^±3 0A^Tt?^1-5^^5fo5 0 
[0 3 2 9] r©ife*, ^l©S3SJKtt«l 4©MJ¥& 

3Atu m2<D&mmMi s<otm*7 oAt-rti 

tf, 2UaMS^-«IW4 7 . 9X 1 0 4 (A/m) £LkKft 
9, r©^©S^ttS4© h-*/HgJ¥tt7 3 Arfc 
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5„ #38Wm* rol^CJ;!!. WM&S&lcfctt 
[0 3 3 0] r©±5£#3S^"efi> K3&8£tei§4©^ 

[033 1] S&flSttSSrJ&M©!® 
(f^aM) fc*svvt\ £ 1 ©SSsflSteJI I4tf2© 
1 5 © 2H"C«j«Lfc»©-K:*Jtt5» 1 ©K 
§ftttt!M©*UftJtJ:. (Hex) i©H& 

iCO^TH^fc (119), HfNcfflSLfcf-VTVw© 

(5 0) /7!J-«ttll : [Ni 80 Fe 20 (4 5) / 
Co (5) ]/#»tt«t»IHJi2 :Cu (2 5) /WSM 
tti3 :[Co (20) /Ru (8) /Co (15)]/ 
ft 1 ©£afettttJi 1 4 : P t ooMn a oo.x> (10)/ 
£2©5ttatttJi : P t 50 Mn 50 (1 2 0-X) /fiM 
i7:Ta (3 0) /£*$±IBfi«>t)©ftttttMV^*t> 

U a t%-CS55„ 

[03 3 2]ii (omkw&m 1 4 oiMut^a«2tt 

(Hex) ©^t^SrSlJELfc,, ftSSfttft 
Sfi. 2 0 0t;£Jl±-C2^K±©*#-efTofc o mi 
9 i 5 fc, mrlEfg 1 ©£&8£i4JI i4©PtM 
5 3 a t %£JLh6 5 a t %£j(T»tEfflrt-e*>5 t, 
&-g-«#H:7. 9X1 0 4 (A/m) SLfcfcftanfcas 

[0 3 3 3] irl2®l ©g^tfiil 4©P tl^5 3 
a t%~6 5 a t %©«6Bl*9T?. *#ft£i&ig-g-fl£#£- 

1 4 i 3 k <D&mt:m®\z#m£F$;M\£i-?> 

[03 34] fcfc'UitfBP ti*i65a t %fi*±£i®;t 



iotjl ©£3£fl£ttS 1 4 tig 2 ©&3ft3£ttJ§ 1 5 t 
©M-OB*ttft*sfiiorf), tt£ttj£&ftK:.fc*>£l 
©&&fi£tt/l 1 4 P t fttt&ffittft&lCjB'tf; 

[0 3 3 5] £fcP tM55 (a t %) £JUb6 0 (a 
t%) KTfc-ffUf, iD*#4SE«B^«*Sr»6ti, 
5ii»^>), MWtlill. 8 5X1 0 4 (A/ 
m) at©£iftB£«fl*1&3wi:as-T?£5. SfcPt 
**r5 3 a t%±9 t/h*<-f*i:, R&BMSJI4©* 

Uc< < , g&ttgttHW'hS <4ot 

[033 6] *fc**HT?tt, j&RgfcM (ftMOafttT) 

IL (HJS01J5) „ IMBf-V^ftlRtoaUfclRIt*^ 
i-SSJlMS^aE* (Hex) ^Sij^Lfco 

[0337] i»iesaiatttJi4£Ji^©#ji©itftAt;n 
JPHt, ±Ebfc3HS«l*v^L3 trac-efca. r©n 
■k-CHt, 1)inBSttatttJl4«rB««ittA3±(cAI|-t-« 

Bin. P tMn^T^SJlfci'-y? F*ffltU 

*-C!WEESMHttB 4 &jft|g Lfc„ gfflEKiMB&Ji 4 © 

MJ?*lR)--©m^H:$ra!l^ LT*5 k > @£8£ttJi 3 

bilti-Si-bfc^oT^lcP t*Ht«^U mJ!B#t5 
iK*MH©BK£&T?H:P t 48 Mn 52 iJ5Co-CVVfc. 

[033 8] Jt^5 k LT, 3 0^©» 

tf#P t 62 Mn 48 *»fe*3SWR*#jSLfc. 4J8IWE 
S&fi&ttJl 3 0 «*©#«©ttK&OTOT$tt±eLfc 
JtiR« 1 ftl^ L 4 1 H3 C-CfeS„ 

[0 33 9] ±IS©HJ£«»J 5 £ Jttfcffl 5 O**^^* 

*©5WttS**«2K:*t-. **J}|Mfi«tt, 2 0 0tEl 
±t? 2 NfW^±©*#-etTo fc„ 

[0 3 4 0] 

[*2] 
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m.2 















Hex* 


1R43X10 4 (A/m) 


&37X10 4 (A/m) 




&4 % 


8.1 * 




.to, rtwam* 


¥Jf&£PtMn® 



[ o 3 4 l ] * 2 ©MttS t ©Jf-ffilffljK^-f <£ b 

ic, nikM 5 ©#&«, wmmm 4 t neatttfl 3 1 

[0 3 4 2] (AMR) Ktt, |£J60!|5 

t vasm 5 tut ixu t£ms.fo\ 
[0343] mmm 5 1 vatm 5 ©* # m 
mm 5 *s rt 5 (Hex) ttitsen 5 ©3? 

[0 3 4 4] r©±5l-l£lte^5K:^T*#ftX&££ 
£-6*#£f&Jf U§3©«\ *T@S8&ttgi©#ffi»® 
T-fiilfrfEK&&t4/§4©»£Jtl4P t 58 Mn 42 iPti 

[0 3 4 5] 35ctc*58Wtftt, v^b^T^T/w^f > 
Wtmcio^X^ 1 ©&3£BSteJf 1 4 t S$ 2 ©K3£fl3ittJf 

1 5©aa«^t Lfc^g- mmme) msRmt 

UfcfJte (Jttfette) -eag&tirfrat 
J* (Hex) SrSUBLfc. 



Ml 5 : P t S0 Mn 50 (8 3) /» 1 ©£BHKttJI 1 

4 : P t S8 Mn 42 (7) /l^Ittl3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/#SBttTO«2 : 
Cu (2 2) /7V-m&mi : Co (2 0) /#«tt 
*F^S2 : Cu (2 2) /@£fi£t£H3 : [Co (2 
0) /Ru (8) /Co (1 5) ]/|gl©K&B3H4® 
1 4 : P t 58 Mn 42 (7) /ff 2 ©£5JH8ttJI : P 
Mn so (8 3) /{S1I7 :Ta (10) 
(Jt^6) mffif&k LTfi, Tfrb. 5i8tti3 
0 : P t 50 Mn 50 ( 9 0) /@g^^3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/*attt+WWI 2 : 
Cu (2 2) /7y-Kll : Co (2 0) /#»tt 
^ffl)l2:Cu (2 2) /@£B£ttH3 : [Co (2 
0) /Ru (8) /Co (1 5) ~]/RmmVm3 0 : 
Pt 50 Mn 50 (90) /S117 :Ta (10)ft*>_h 

he— A-Cfo5„ tfcNiFeMWPtMnM© 

[0 346] ±fB©JH60iJ 6 t Jt&0J 6 ©=&-!*- vz/A'-fc 

*©HWS***3K*f. &*&MfflStt, 2 0 0 C C£( 

[0 3 4 7] 
[S3] 
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^3 















Hex* 


15.96X10 4 (A/m) 


10.59X10 4 (A/m) 




140 % 


ia4 % 




(Pt50-Mi50)4 





[03 4 8] 3 ©[SiBSteg i ©#ffi]Ht*-f <£ 0 

*«6^J 6 ©»£•«, sanatttJi 4 i 3 1 

[0 3 4 9] ttmimm (AMR) fctt, Idfi«l6 

[03 50] 3£iS09 6 t ttKM 6 ©*# ftfffiSjRH:, H 
JgtffJ 6 fc*SI* (Hex) ttitifctfl 6 KUk 

[0 3 5 1] i©±5fcSafcf|6fcj8V^T*tftSaMS 

1 ©S&BStt/i 1 4©f«|; i 9*S^«MBt*HTV^ 

s c: t , st/Buisssetts 3 leu i aEa&m&m 1 4 

ft 5. 

[03 5 2] ftiC*89]-Ctt, 124 -CRW Lfci/- KV 

i/- KWt2 2t ©#ffiSr#&g-^ffit- Lfctv/;!' 

(&*«7, 8) &2liifU a9©2«g©1^ 
^/W (JtVM7, 8) mlfB^- KWt 2 2 i©# 

(He x) S«W (AM 

r) «js*aueLfc. mmm7, aK.»v%wmmm4 
tmcr-h*). Jt««7, sicaattswrWMi, B2i 

(»*«7) Ili)*tLt«, Td>?>, Tmm6 : Ta 
(5 0) /->-KW-f2 2 : Ni 80 Fe 20 (3 0) / 
R^mmS 4 [ffl 3 ©K&BSittJI 2 5 : P t S8 Mn 
42 (10) /B2©H3iattg2 4 :Pt 50 Mn B0 (1 
0 0) /S&l©£33iBSttJi2 3 : Pt K Mii 42 (1 
0) ]/H)fcflfl4g3[Co (15) /Ru (8) /Co 



N i 80 Fe 20 ( 3 0) / 

p t 50 Mn 50 (120) /mimum 



(2 0) ]/*«tt«flBMi2 : Cu (2 2) /7D-8 
tiil[Co (5) /Ni 80 Fe 20 (4 5) ]/&&Jl 
7 : Ta (3 0) 

(fU£0>j 8 ) «ttm T*»6, T«SJI6 : Ta 
(5 0) /i/-KWt2 2 : N i6o Fe ioCr 30 (3 
0) /R9Ktti4[l3©raitti2 5 : P 1 58 M 
n 42 ( 1 0) /%2 <Dfii.mmm 2 4 : P t BO Mn 

50 (100) /b 1 (ofcmmm 2 3 : p 1 58 Mn 

42 (10) ]/H5£6£ttJl3[Co (15) /Ru (8) 
/Co (2 0) ]/#*tt«PIHU!2 : Cu (2 2) /7 
!J— MfeJf l[Co (5) /Ni 80 Fe 20 (4 5) ]/{£ 
»g7 : Ta (3 0) 
(it%tM7) mm&k LT(4, T^b. Tii6 : Ta 
(5 0) /->-KWt2 2 
S^KttS 3 1 
3 [Co (1 5) /Ru (8) /Co (2 0) ]/#ffi£fcfe 
W2 :Cu (22) /7!)-l)4il[Co (5) 
/Ni 80 Fe 20 (4 5) ]/ftl!7:Ta (3 0) 
(tfcifcH8) B£#?/&i:LTi2, T*»b, Tii6 : Ta 
(5 0) /S/— Fl~r-¥2 2 : N i 60 Fe 10 C r 30 (3 
0) /SMtti3 1 : P t 50 Mn 50 (1 2 0) /BJt 
i3[Co (15) /Ru (8) /Co (20) ]/ 
12 : Cu (2 2) /7V-m&!§l [Co 
(5)/Ni 8O Fe 20 (4 5) ]/Ml7:Ta (3 
0) ftfc±^SW©**HaWft**>L-C*l0, *{fr 
hP-A-C&So 4fcN i F e-£&S.tf P t 
Mn^&©Tttt©i&ltttiSl$Jt&*U a t%-Cfc 

[0 3 5 3] ±VUtmfltrCJ»fll&toiZ&'9-*7A'*T»& 
Lfc&, mm&MLXXIMfr&Wt- (Hex) Rtm. 
IfiSBflS* (AMR) ^^aiJ^Lfc. ^©3KSW«Sr*4 

ft 2ootwe2M6t±©^ 

[0 3 5 4] 
[*4] 
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a9 t 




a9 t 


#Btt 




25 # Q • an 


160 -cm 


25 tiQ * cm 


160 ^ Q • an 






















Hex* 


ia2X10 4 A/m 


lasxio 4 A/m 


6X10 4 A/m 


&6X10* A/m 




73 % 


102 % 


ai % 


103 96 




7 U -fc £T<D«SSEl5l {lll}*tJtt*«SK t) , £H&g < ft 4. 

ft^T, Hex*tffi^t^b**^-r*K:tt, 5^- KS£ PtMn ^S-&fcb^*tSiT?, PtMn 






affitt^CPtso-N&iso) 

















[ 0 3 5 5 J 3c 4 fcjjrj- J; 5 KJi©«W] 

St*«3t4»6*9x l^tUBiftr'^lSlt (1 1 
1) VS#m&&foiStlWZ. r<Ofc*|frfBv'-KW 

•c©=s-gfc*fc#ffi*it)ic (ill) B#ft&£fflu 

[03 56] /i*3Hlg^J 7 fcJfc^TJMifll 8 
SEfll***** < » *fcJtU!«aj 7 iCJt^TJttfcfl 8 (Dfjtf 
ffiSHEfl:***#<ftS«)Ht, 3Wi«7JttfJt««7-C 

fct, K W 2 2 flS N i 80 F e 20 d> P> * 5 ^"CJg 

-ft. **«8XtfJt««8T?tt» WI2v—KW-1r2 
2#N i 6G F e lc C r 30 -C^Six#flStt-eC r Sr^SP 

[0 3 57] m&H7 RXfttHtm 7 ^ttJtffiSMM6^£ 
i fc J; •) -fe ***WB->- K W -V 2 2 tc t> #«t 
5©C»U Hlfe«8SUf|ttS{«l8-Ctt*©J;5*ri 
ioTlll6«8 2li;jt««8©*iSJ» **^7 

[0358] ftfcsaMs^awfcov^-cRwr* m 

mm 7, 8<Djj&ltWi7, 8(Cit-<T#^{Cj«<4o 

v~r + 2 2 1 cD#Bxu ; @sattg 3 1 <DRmffim&. 



% 3 <DR&M&m 2 5 sotm i oR&m&m 2 3 

[0 3 5 9] r©*gttS*lcj; (J , filWXtFSft 
fe*>^- KWt2 2?r, EaMt&Mam&mcJ§ 3 t 

2 2 Sr*«Ett-CJt«tll:©*#V>*f»T?J8riWS 
^Ra»K*sv^-C3Ji»x?Jg*L, BtfIB3SK<o5*>, 

3 1 os^^tts 2 3 jtuf?^- k 

Kt2 2 \zJ&th% 3 roSSiJlftS 2 5 <D P t 4Sr# 
< LT, mffBS^tte 3 X KKt2 2t©# 
B-C*«E^«tt*«t)» * fcMfB^ 1 S.T^m 3 ©S3i5iK 
tt!2 3, 2 5 mm$LZ tlZm 2 ©H^fiSttS 2 4 

iMS^-O* (Hex) SrlB)±$-|ir5rt^"Ili-Cfe5o 
[0 3 6 0] 4&ltTG£lfttf$30£&m£j|2 3, 
2 5 ro^»Xtm^it©$gffltt, ±EUfcHl 8JHJ«H 
1 9»H»*£*fcl^Sfc:, 3A£A±3 0A£JlTt?*>!3> 
P t 5 3 a t %£l± 6 5 a t Vo&.f-Qhi, r. t -6W 
*LV\ 4fcHfliSm2<DR^fi$14^2 4ro)gfftt. Ell 
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7 <Dmt&&!kh ffikl£7 0Aet±tfe5rtAWSL 
[03 6 1] 

I* 9* U^t>mrlS#ffitWT^fR)^ (in) s#ff 

fxnesKfltttJi^sestttJiio (in) M£irie#s 

i:¥ff**rtIli:«3feBl«l**^r<-e*a. 
[0 3 6 2] *fc*»WCtt«HE'>- K W + hKmS. 

[0 3 6 3] *fc#»WCtt, Safc«tttJi*»«i-5 4: 

2©RMl*ttJi©**iJ:9<>*#<i-*ri:-Cx HWBB 

£}fe Ufc * f Ic, IdCSaMSttJi^ 5"- K i~f 

[03 64] ±BLfc3iaftB-&Jltt««^a6** : J L K 
© (111) B*«teEfaS*3£ ioTg 

[0 3 6 5] *fcBfJlB->- K W -V \t#m&X*1bZ> r £ 

[mi] *mm<DBimi&j&Wt<Di/>y/i'7.\?>s</\'7 

[0 2] *H^{C*31t5agKcO^IKS|!| (fS&SHfj) 

©«36**i-*a;B, 

[S3] m2K7Fi'mMm\mti} ! m*nLtz&<Dmm% 

[04] >>- **JBv*fc;W8fc:^5flWM© 

amm (fi^aw) ©*3fi«r*i-«5fcB» 

[0 5 ] h 4 ('^-rag^ic^a^is LfcmwMisa 

[0 6 ] xmrnom 2 mte^ffi©^:/^*. t° >v^k/ 

ffl««SSi&:^^©«i&fcAB SB0M»6.E;fcWB 

0, 



[0 7] 3 »l©v/y fy/W 

0, 

[0 8] *&W(0%4mMT&M<D^y>f;v*\?>,<.;v-7 
SMKlJSSB»*i^©^&AB Sffi«*>e>fifcKB5 

0, 

[0 9] *^0^5*JE^07 ? ^T/^t°>'/^V7' 
fflaHStfaft^R^offitSrAB SB«W»&J!.fcKHi 

0, 

[010] ?~T/v*vv;vv-7M<Dmmwkv>imfm 
©«j§&*i-*sbl 

[011] 01 0lc^1-«@K(c^aSrJ6Lfc^©|fr 
[01 2] V- hV'f t?rl^fcfa7;vx^^;^ 
[013] 01 2K*+«iKk:llMaaSrltbfc4ft«>W 
[014] *I6W©B 6 9HK»tt<DAMRattMS0t3b 

[015] 4«H©ft7$irai^AMRgft*K&&i& 

**T-©*3tfcAB SB*to»bE.fc*rBB, 
[016] *&9llzistt&1HSmfS^y K (S^y 

[01 7] S^aitS «Bl©Ra*«teJli:flS 2 
«Ett»TS&*Lfc#S-©, *&BR!MM£Ji©h*-***! 
J5*» &»£r&8* (Hex) toii^t^??, 

[018] SSftSteS £fg 1 ©&3&B£tiJI t ^ 2 

(Hex) i©M^^Tt^77, 

[019] sasamM *m 1 ©s^etts h%z 
u «jies& 1 ^mmm z p t x m n 

ink ,t»*Lfci&OPti (x) 

(Hex) t©ig#Sr^-f-^y7, 

[020] nakfflofle*©^i'^A'^fcr^>KA'^a«« 

«t^^*©«ift***«*B» 

[02 1] iMof f oi'yr/w ty/ WII^ 

0, 

[##©!&?)!] 

1 7 !) -SSttJi 

2 HMttttflM 

3 mfem&m 

4 S^JKttS 

5 ^— hVWT^S 

6 rum 

7 ®mm 
s mmm 

14.23 mi ©SSSHKttS 

15.24 SS2©g!&BtfUi 

16, 2 1 ^^^V-vv^T^Ji 
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17,26 mm.m 
1 8 mt^m (sals) 

1 9 fffl&M (SHUNT!) 

2 0 ®&&&M (MRS) 



[IJ] 



2 2 i/-FWt 
2 5 £3 0>£9MttttJI 
4 2 atftffiftft**-?- 



[L*I2] 



[H3] 





ims] 



IM9] 




imi 2} 



[013] 



[H2 1 ] 
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(51) Int. CL 7 mm%- F I 7~w- V 

H0 1L 43/12 H0 1L 43/12 

(72) #^ (72)*W# «- 

F^— A(##) 5D034 BA04 BA05 BA21 CA08 DA07 

5E049 AA04 AA07 AA09 ACOO AC05 

BA12 CB02 DB12 DB14 EB06 
GC01 
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